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I as h @ S ——Next year—increases in power, economy and reliability 
of operation of powerplants. Bigger crankshafts for smaller cars— 


No change from present conventional engine types . . . More use 
of overdrive—perhaps with manual shift . . . No further great 
change in front-ends . . . Generators going to be bigger . . . Stream- 
lining for advertising purposes . . . Brakes can be bettered. 


Henry M. Crane 





By Henry M. Crane 





Technical Assistant to the President, General Motors Corp. 





Y subject, “Recent Trends in Passenger-Car Design,” 
/® covers a very large amount of ground. I shall at- 
A tempt to cover that ground as well as possible in a 


reasonable space. The best way will be to discuss the motor 


car more or less piecemeal, and perhaps then finally the motor 
car as a whole. 


Powerplants 


We may well begin with the powerplant. Next year un- 
questionably will see a continuation of the increase in power- 
plant efficiency, both in available power and in economy and 
reliability of operation. There are many mechanical reasons 
for this, and one other reason which I think is a very great 
credit to the engineers of the Society, and that is the fuel. 
[ don’t know how many of you realize that today the so- 
called standard grades of gasoline in New York are as good 
as the premium grades of gasoline of four or five years ago, 
and infinitely better than any gasoline of 15 years ago. 

More than 15 years ago, the Society was addressed at 
Ottawa Beach by a representative of the American Petroleum 
Institute. From that meeting came the idea that it would 
be of great advantage to the automotive as well as to the 
oil industry to have some cooperative meetings between the 
engineers of the two industries. 

This idea was brought to a focus through the assistance of 
the Bureau of Standards in Washington and a meeting was 
held there to canvass the possibilities. As a result, the Co- 
operative Fuel Research Committee was organized, with the 
support of the engineers of both industries and, more impor- 
tant than that, the support of the American Petroleum Insti- 
tute, and the National Automobile Chamber of Commerce. 

I call attention to this because it is an outstanding example 
of cooperative engineering action, and has done more than 
any one thing to improve greatly, not only the availability 
otf fuel for our motor cars, but also the design of the motor 
cars so as better to make use of the fuel available. That work 
is still going on, and, I think, should go on indefinitely, 
because it is of outstanding benefit. 

Two important elements in the fuel have contributed to 
our ability to increase engine efficiency. One of these is anti- 
knock value; the other, general control of fuel as to volatility. 
It is astounding to read in the specifications of current motor 
cars that everyday cars using everyday fuel, not premium 
fuel, are using compression ratios of over 6 to 1. 
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The Hispano aviation engine, which we started to build 
in the early days of the War, had a compression ratio of 4.7 
to 1, and later on was raised to 544 to 1. At that time we 
thought it was very high, even for very heavy-duty service. 

Engineers have taken full advantage of the greatly im- 
proved fuel available and, in addition, have improved com- 
bustion chamber forms to a point which probably has been 
equally important in increasing the possibilities of higher 
compression. 

Few realize to what extent the current passenger-car en- 
gine has gone in approaching or even in exceeding the capa- 
bility of the old-time racing cars. I have taken off our test 
sheets at the General Motors Proving Ground a number of 
figures giving the maximum engine speed coupled with a 
maximum car speed of a considerable number of cars, and 
1 will read you some of these. 


Engine 
Maximum Speed, _ Revolutions 

Car Miles Per Hour Per Min. 
A 78.3 4250 
B 78.1 4350 
C 80.3 4350 
D 82.0 4700 
E 83.1 4700 


OST of these cars are in the lower-price brackets. If 

anyone had the remotest idea ten years ago, and had 
~ so stated, that passenger car engines of conventional 
type built in large quantity at very low cost, could produce 
any such speed in operation, he would have been deemed 
completely crazy. 

In addition to their ability to produce this high speed, they 
can do so and still remain to give other service at a later date, 
and that was not always true of the old-time racing car. To 
get this high speed, however, has required not only a much 
higher degree of factory skill and factory organization, but 
also a much improved design. This is partly due to the tre- 
mendous strains involved—big bearing loads, and other difh- 
culties to be met with at high speed—and also to the out- 
standing requirement of passenger-car operation that the en- 
gine shall be as nearly noiseless and as nearly vibrationless 
as possible. The result has been obtained by continual addi- 
tion of material in the proper places. 


The conventional six-cylinder crankshaft for one of these 
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high-speed engines is likely to weigh between 70 and 80 l|b., 
which is practically double the weight of the six-cylinder 
crankshafts for engines of the same size of 15 years ago. It 
is true that this weight is partly a matter of counterbalance, 
but without the counterbalance the job is entirely impossible. 

The eight-cylinder type has followed the same road, and 
the crankshaft weights have gone up accordingly. Even with 
the heavy crankshafts and big bearings, it has been necessary 
to add to the crankcase and cylinder block weight. There 
are two reasons for this; one is the importance of rigidity in 
holding the bearings in line; and the other, the importance 
of rigidity in resisting the much higher explosion pressures 
which go with the very high mean effective pressures now 
being reached. 

This is the history of the past 15 years, and the same 
trend continues. Cars of the various lower-price ranges next 
year will have bigger and heavier crankshafts and _ stiffer 
crankcases than ever before. They will produce more power 
per cubic inch, partly by higher maximum revolutions. I do 
not expect, however, that they will produce much more 
power per dollar or per pound of weight. That seems to be 
out of the question where we are held down by requirements 
of silence and lack of vibration. 

It is possible to stay in the van successfully with the modern 
trend of high-efficiency powerplants, without the use of any 
of the more specialized materials of construction. It is pos 
sible still to build a highly efficient passenger-car engine in 
which there is no aluminum at all in either the piston, con 
necting rods or cylinder head. This engine is of practically 
as high compression ratio and high efficiency, and when it 
comes to durability, there is no comparison. 

You will pardon me if occasionally I refer again to some 
thing that has been one of my pet aversions over a long 
period of time. 

High engine-speed has been reached only by a detail 
improvement in all the small parts of the powerplant. It 
has required better valves and better cooling arrangements, 
some means usually of damping the valve springs and 
preventing valve chatter, much more attention to lubrication 
—that is, to the proper lubrication at the right time—and 
lubrication results are little short of astounding. 

The motor car today is probably the most versatile piece 
of machinery that civilization has developed for any possible 
purpose, the versatility being largely in the powerplant. The 
motor car passes through crowded city traffic at a crawl; 
it stands at traffic lights with the engine running; it proceeds 
into the open country and sets a speed faster than practically 
any of the regular main-line express trains. It does this 
without any special attention on the part of the driver, and 
without the necessity of readjustment before or readjustment 
after the change in the type of service. 

The lubricating system is the foundation upon which this 
all rests, and it has reached its present high standard again 
as a result of cooperation between the engineers of the 
automotive industry and the engineers of the producing 
oil companies. 

I do not see in the immediate future in this country, in 
any case, any change from the present conventional engine 
types. I think that we will see a continuance of four-cycle 
cars. We will see four, six, and eight-cylinder engines as 
the basis of production. Unless there is a change to a smaller 
motor car than seems likely now in big production, the 
desirability of the four-cylinder engine is something of a 
question. There is still very little reason for more than eight 
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cylinders for the powerplant. For the powerplant of any 
motor car, the conventional eight-cylinder engines, 350 cu. in. 
or under, are well within the possibilities of the eight-cylinde: 
design ot 125 or 130 b. hp., with satistaction and with great 
durability. 

Experimental work is going on, especially abroad, on other 
engine types. However, these experiments usually consist v1 
bringing to life again some old type of design, with the 
hope that with more modern knowledge, it may be made to 
work. This applies to engines of the two-cycle type, whethe: 
plain or supercharged, or any of their various modifications. 
These engines had more possibilities years ago than they 
have today. 

Take the modern motor car engine and see what it is 
expected to do in a widespread range, consider its various 
characteristics, and you will find there an adequate reason 
why the present four-cycle type has successfully withstood 
all of the attempts of other types to oust it from its position. 

We have not yet reached the limit of the capabilities ot 
our engines for satisfactory service. There are still possibilt 
ties in the factories for making them better; better able to 
furnish properly and continuously the full capabilities of the 
inherent design. For an engine to turn up to 4000 revolu 
tions or higher, it must be free-running in all its parts. On 
the other hand, to be quiet, to take satistactory care ot 
lubrication, to be gas-tight, it has to be pretty closely fitted 
At the same time, the bearing surfaces must be large when 
the pistons are long and, as a result, only the most accurate 
fitting will produce the overall result that is desired. 

Several things have contributed to improvement of the 
powerplant today. Among these the muffler should be 
mentioned. Nothing has done more to release the full cap 
abilities of power in our engines at high motor speeds than 
the present type of muffler, which depends on tuning rather 
than baffling to produce the result. This type of muffler 
has been equally important in silencing the inlet, because 
with the modern high speed valve timing, the inlet noise 
without muffling has become nearly as serious a matter as 
the exhaust noise. That is one of the difficulties in handling 
1 two-cycle design, by the way. 


The Transmission System 


Improvements in the transmission system during the last 
five years have come so smoothly and gradually, that one 
hardly realizes fully what has happened until for some reason 
he has to drive a car four or five years old, finding, as he 
does, that gear shifting is difficult even when skillfully 
handled, and likely to be noisy, and that the gears themselves 
are so noisy as to be very unpleasant in operation. 

We are going to see still better gear boxes in the next few 
years as design is improved and as manufacturing technique 
is improved. Needless to say, improvement in manually 
operated gear boxes has made it more difficult to justify 
application of other forms of transmission to the motor car. 
On the other hand, it does make possible power operation ot 
gear shifting, which in the old days was tried in many 
different forms without conspicuous success from the cus 
tomer’ s point of view. 

The synchromesh type of transmission, making shifting 
quiet as it does, can be handled by power operation very 
satisfactorily. It is so easy to do it, however, by the usual 
hand lever, that there seems to be no great advantage in 
going to power operation except for the purpose of clearing 
up the front compartment by getting the present gear shift 
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lever out of the way and the operating handle into a more 
comfortable position. 

| do not expect to see any tendency toward automatic 
types of transmission in the near future. The possibilities are 
there and have been there for a long time. They vary from 
automatic operation of the ordinary three-speed transmission 
up to automatic operation of practically universal trans- 
missions of the roller type. Automatic operation super- 
imposed on the ordinary transmission rarely seems able 
properly to meet the multifarious requirements of road driv- 
ing in the hands of many different users. It is quite easy to 
upset the régime of any automatic transmission by picking 
just the right piece of traffic or the right hill, and comparing 
the operation with a transmission in which not only is the 
operation easy but the control is by the brain of the driver 
and not by a preconceived set-up arranged by the engineering 
department. 


The roller-type transmission can go much further than 
the ordinary type, partly because it can change its ratios 
under full load. On the other hand, the fundamental trouble 
with all of these is that when we have them we still have 
no way of getting away from a substantial amount of 
engine power. It has, over and over again, been proved that 
unless the motor bears a pretty definite relation in its size 
to the weight of the car, the operation of the car will not 
feel satisfactory nor be satisfactory. 

Theoretically it is possible, of course, to climb any hill- 
or to do any of the things ordinarily done with a motor 
car at moderate speed—with an engine much smaller than 
the one that we use. High speed requires high power, how- 
ever, and a definitely big engine to produce it. When we 
have the engine to produce that high speed, it is big enough 
to handle almost every other function of the motor car on 
high gear, successfully. 





PIONEERS!— 


of the past and future 


The S.A.E. Thirtieth Anniversary Dinner 


extends its welcome to you and other members 


New trails will be opened into the un- 
charted, internal-combustion-powered coun- 


tries of the mind. One of the conductors 
will be 


WiLuiAM B. Stour, 
Presidential nominee of the Society for 1935 


who will ask and answer the question 


“Little World—W hat Next” 


Jan. 7 


Excellent music 


th 
ANNIVERSARY 


YEAR + + + 1935 





There will be 


Top-flight speakers Dynamic enthusiasm 
Commemorative Pageantry 


You and your ladies and guests will be espe- 
cially welcome at this 30th Anniversary Event, 
which begins a big year for the S.A.E. 


The Date | 
January 7, 1935 


} 
: : —— 
(Monday evening of New York Automobile Show Week) 


The 30th Anniversary Dinner will be the 
first major S.A.E. event in a year of long- 
to-be-remembered programs for every mem- 
ber of the Society who attends. 


The men responsible for thirty years of 
progress in the automotive industry will 
have an honored place. Come, do them 
honor—and treat yourself to a view of an 
event of historical importance in the march 


of the S.A.E. 
Jan. 7 


NS | 
The Place ANNIVERSARY) 


7 . 1YEAR 
Grand Ballroom, Hotel Commodore, E 


New York City 
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“Two important elements in the fuel 
have contributed to our ability to increase 
engine efficiency. One of these is antiknock 
value; the other, general control of fuel as 
to volatility. 


¥It is astounding to read in the specifica- 
tions of current motor cars that everyday 
cars using everyday fuel, not premium fuel, 
are using compression ratios of over 6 to 1.” 


As a result of this engine requirement, it does not seem 
possible to save anything in the cost of the car to offset 
the increased cost of the gear box. For that reason, so tar 
it does not seem to me that automatic transmissions of any 
type are going to be of commercial value on a large scale. 
As a matter of fact, probably the first automatic types that 
will come into much use have already seen some service, 
that is—the overdrive with automatic shift. 

My own predilection would be to have the shift controlled 
by the driver, but there is something to be said for the 
automatic shift. I had occasion, a year ago, to drive a car 
with this type of shift on it, and I will say that in the open 
country, without much other traffic, it was very delightful. 
It was surprising how much smoother it was, and it is 
surprising how much smoother even the smoothest engine 
feels when you slow it down from 3000 or more revolutions 
to 2000 revolutions. There was a very marked saving in 
gasoline and oil that went with this; something worth having 
where high speed operation is common. 

This car, however, like most of its kind, produced the 
automatic shift in the vicinity of 50 to 55 m.p.h. and that, 
unfortunately, is exactly the speed at whch most attempts 
to pass other cars are made. 

I made this trip driving part of the way myself, the rest 
of the trip being driven by the best driver of an automobile 
that I have ever driven with. Neither of us was able to 
handle trafic conditions with it nearly as well as we could 
have handled them with a standard car, the reason being 
that the shifting was taking place at just the wrong time to 
meet the road condition, which happens to be (as nearly 
as I can find) in the Middle West, an average speed of 
between 50 and 60 m.p.h. If you check up I think you will 
find g out of 10 cars run at about that speed on the open 
road. 

As high speeds become more important, however, we are 
going to see more of the overdrive, because it can now be 
achieved quietly and at moderate cost, and, if an automatic 
shift proves to be a desirable thing from the customer’s point 
of view, they will probably get that also. 

I have some figures on gasoline consumption which indi 
cate the importance of some type of overdrive where there is 
much very high speed running to be done. General Motors’ 
Proving Ground records last year for the first time took 
account of gasoline consumption at maximum car speeds, 
something we have never done before. We found some fairly 
sad things under these conditions. The lowest figure of any 
was 6 miles per gal., but that was a rather large car. The 
highest economy was 11.4 miles per gal. It is fair to say 
that that car is a smaller and cheaper car with a maximum 
speed of only 70 m.p.h. 

Of course, there is no escaping the fact that part of the low 
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fuel economy at high speed is due to wind resistance, but a 
good deal of it is also due to the fact that maximum speed in 
practically all the cars occurs at a point on the power curve 
where gasoline economy has markedly tallen off compared 
with the optimum pounds per horsepower hour 
drives will very successfully take care of that. 

In many cases overdrive-equipped cars drive quite com 
We have 
accustomed to expecting an extreme 
hill-climbing pertormance, and the acceleration that we get 
in our standard cars, but it is really quite astonishing how 
much you can get along without, unless you 
competition with someone who has them. 


and over 


tortably in the overdrive, even in ordinary traffic. 


become more or less 


get into direct 


Most of our cars in this country run from I1ro cu. ft. per 
ton-mile up to as high as 124 cu. ft. per ton-mile, which is a 
measure of their accelerating ability—or should be—and ot 
their hill-climbing ability on high gear. It 1s quite possible, 


however, to drive very pleasantly in rolling 


country, even 
with a car of only go cu. ft. per ton-mile, which would give a 


very marked saving in gasoline. 


Not much change on a large scale is to be expected in 


the immediate future in clutches. By “large scale”, I mean 
on the motor cars driven by the great majority of people. 
At the present time something like g4 per cent of all cars 
sold are sold for less than $900, and there is very little use 
in worrying our heads seriously over the other 6 per cent 
in discussing commercial possibilities, except so far as material 
developed in these higher-priced brackets eventually finds its 
way through production methods into the lower-priced cars. 

I expect to see a very simple form ol plate clutch still the 
leader and expect less tendency to power operation than 
there has been in the last few years. It is unfortunately too 
true that clutches, as built until a few years ago, required a 
lot too much power on the part of the driver’s leg to operate 
them, and something else was better; but it is quite possible 
today to obviate this without going to the complication of 
any attempted automatic control. 


Chassis 


Nothing so new and startling is to be announced at this 
time as was the switch last year to independent front-wheel 
suspension. Unquestionably this type of suspension has defi 
nitely proved its usefulness in very large production. I do 
not claim that it is the only way to build motor cars; it is 
not. There are other good ways to build motor cars. It does 
do some very useful things, however, that have not been 
done in any other way. 

It permits the use of very much softer front springs. The 
front springs run about one-third the stiffness of those used 
before, in fact, resulting in a different type of ride, which is 
more completely enjoyed in the rear than in the front of a 
car. They also make it possible to control successfully much 
softer tires. 

The softer tire has been coming steadily on us, being 
pushed for all sorts of reasons, and in the long run it is 
adding to the comfort of the owner, although in some ways 
it requires a little more care to handle. It has also gained 
ground because of a different urge, the urge for better appear- 
ance. The modern type of body design and fender design 
looks very foolish if put above the old type of smaller-section 
tire; a big tire is required to carry out the design, and the 
engineer has got to be able to handle it. 

The change in the front-end design did bring an entirely 
new requirement on frame design. This problem has been 
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gone into deeply and the work previously done along these 
lines has been further amplified to determine where and 
how the proper amount of needed stiffness can be supplied. 
It is astonishing to find that in spite of all the “alphabetical” 
trames, the body still supplies something like three-fourths of 
the torsional rigidity. 

It is very fortunate that it does so, because we need all that 
we have got, and possibly more, to meet the conditions that 
we have to face. 

I do not see any further great change coming in the iront 
end of the car at the present time. It is futile to say that 
independent springing is essential when half the motor cars 
do not have it. It is, again, a type of thing that illustrates 
very completely an engineering compromise that we have to 
face in producing commercial motor cars. There is no 
question that independent springing costs rather more than a 
conventional front axle design. It is equally sure that the 
advantages of independent springing are not particularly 
apparent at moderate and slow speeds. 

Certainly, the man who uses his car largely to go back 
and forth to work, at 25 or 30 m.p.h., whose car stands in a 
parking lot at the factory most of the day, and in a garage 
or outside his house the rest of the time, gets very little out 
of independent springing. To get the real results, speeds ol 
35 m.p.h. and higher are necessary, but at those speeds and 
higher, there is no question about its value. 

It is obvious that, since the industry has started a campaign 
toward better riding and better roadability, everyone should 
be looking for further possibilities and that naturally leads 
toward the rear end of the car. (You will see that I am still 
discussing the car in its present conventional layout, because, 
frankly, I do not see any immediate probability of a change in 
the present conventional layout.) 

Two possible constructions have been tried for the rear 
end.of the car, in addition to the one now in common use. 
One is the so-called DeDion type of axle, using double 
transverse propeller shafts and a fixed axle, thereby trans- 
ferring the weight of the differential and bevel gears from 
unsprung weight to sprung weight. It is also possible with 
this general driving layout to spring the rear wheel inde- 
pendently. 

There is no doubt at all that a car built in one of these 
two ways would get really worth-while results under certain 
conditions of operation, but, again, we shall have to make 
the commercial compromise that the engineer is always 
facing. 

The present conventional construction is distinctly cheaper 
than either of the other two, and is equally very satisfactory, 
especially with the present soft tires, in many kinds of 
service. It is quite easy to tell the difference if you get into 
a car with the light unsprung weight at the back provided 
you know the car, and know the car with which you are 
comparing. But probably the average man who drove down 
to Long Island one day in one car of a conventional type, 
and down to the Island another day in a different car, with 
a dual rear axle, would not be able to pick out one from 
the other, under the ordinary type of Sunday driving or 
work of that kind. 

To put it briefly, I believe we are eventually going to see 
something done with the rear end of the motor car away 
from the conventional layout, but I think it will be some 
years before it gets into anything but the higher-priced 
brackets. 


The frame as a whole is going to be stiffer, but so far 


“Tt is unfortunately too true that clutches, 
as built until a few years ago, required a lot 
too much power on the part of the driver’s 
leg to operate them, and something else was 
better; but it is quite possible today to obvi- 
ate this without going to the complication 
of any attempted automatic control.” 


there doesn’t seem to be anything very radical in prospect. 
The welded frame does not seem to be making any headway, 
due chiefly to practical production reasons. 


Steering 


Steering should be mentioned in connection with the 
springing and running gear and the frame. For reasons that 
frequently have been explained in publications, there is 
distinctly more load on the steering gear in independently 
sprung cars than in cars of the normal type. As a result 
there has been a big improvement in the quality and efficiency 
of steering gears themselves. This improvement, which has 
been forced by the independently sprung car, will react to 
the benefit of all cars. 

It seems only yesterday that the cheap-car steering gear 
consisted of a very inaccuréte little worm and an equally 
inaccurate little gear, not even in the form of an hour-glass, 
the worm being pushed on a piece of tube, not even brazed, 
and the rest of it about like that. Certainly it is a far cry to 
the present roller-type gear with anti-friction bearings at 
almost every point. There isn’t going to be much design 
change in this sort of thing, but it will be progressively better 
due to improved detail design and better manufacturing. 

Some groups of accessories needed improvement, and such 
improvement has taken place. An important one is the elec- 
trical equipment. This includes not only the current generat- 
ing system, but also the lighting equipment. Speeds of cars 
have gone up very rapidly in the last few years and so far 
no state has made any motion to indicate that car speeds 
should be any slower at night than in the daytime. As a 
matter of fact, this idea was discussed at a National Highway 
Safety Congress meeting not long ago, and was definitely 
turned down as being not worth consideration. 

Unfortunately, however, the use for many years of a very 
cheap form of generator and control equipment resulted in 
making our headlights infinitely better at 30 m.p.h. than at 
any other speed, the type of regulation used definitely cutting 
the voltage rapidly as higher speeds were reached, and, due 
to the well-known qualities of the incandescent lamp, the 
candlepower available at high speed was sometimes about 50 
per cent of the maximum candlepower supposed to be used. 
The only way to circumvent that was to use low voltage 
lamps and take a chance on burning them out when you 
were driving around town, or save them by not using your 
headlights in town. 

This all came along at a time when the Society had, 
through its influence and through its research work, definitely 
evolved a very much improved headlight system. Unfortu- 
nately, like most things of the kind, it required more candle- 
power to operate than had previously been used and, at the 
time we were putting more candlepower into the lamps, we 
were definitely not supplying it at the generator. 

We are going to see a big change in these features in 
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the near future. Generators are going to be bigger. We 
will have control systems that will insure, when the head- 
lights are in use at night, the proper lighting voltage, even 
at the high car speeds, when the light is really needed. 

Another thing that came to plague the engineers at a time 
when starting was giving them trouble anyway, was the 
radio. Radio sets, even at their best, take quite a lot of 
current, and seem to be used the most when the car isn't 
running. Something has had to be done to meet these 
demands, because the public wants radio. During the last 
summer, it is understood, sale of automotive radios must have 
run between 2000 and 3000 sets a day, which gives some 
idea of why the motor car had to provide tor radio whether 
the engineers think it is a good thing or not. 

Much progress has been made toward removing individual 
annoyances from the owner by various starting devices. Most 
cars have one kind or another, either push button, or push 
the-throttle, or something similar to start the car. We don’t 
know yet that there is any particular “best” along these lines, 
but all of them in the future probably will be much better 
in functioning and reliability than in the past. 

Foreign makers have gone far in certain directions such as 
in installation of jacks as part of the motor car. I doubt that 
we are very close to that in this country. Apparently the 
average American owner never figures he is going to have 
tire trouble anyway. As a matter of fact, on new cars, with 
new tires, there is so little tire trouble that it would be hard 
to interest the American owner in a device of that kind at 
any price that he would feel that he ought to pay. 

Having discussed the details of the car, a possibly more 
contentious subject—the general arrangement of the motor 
car—may be taken up. This must involve the whole ques 
tion of appearance and, more than that, the question of 
what has come to be known as “streamlining.” 

Whatever anyone thinks of streamlining for motor cars, 
there is no question that streamlining has taken a strong 
hold on public imagination. We can see it in the advertising 
pages of any current publication. 


[ don’t happen to have 
seen anything yet about a 


\ streamlined toothbrush, but | 
expect to see that before long. For that reason I think that 
we are cars that can be called 
streamlined by the advertising departments, even if the design 


going to sce more motor 


would make an aeronautical engineer weep. 


We have had a year of preparatory work along this Jine, 
and there was a lot of preparatory work done before that 
by many of the companies. So far as any General Motors’ 
road tests indicate, no streamlined cars capable of carrying 
five or more passengers in the ordinary arrangement have 
shown a reduced wind talk 


resistance sufhcient to 


compared to much more conventional designs. 


about 9 


The reason for this, as nearly as we can see, is that stream 
lining in one plane only, at the rear of a motor car, will not 
accomplish the desired result. If it were possible to draw 
in the widths as well as to carry the top down on a slope, 
something could be done, but when the width is maintained 
at the back of a car, any ordinary slope in the roof line over 
toward the back produces very little result compared with 
the most broken with the trunk on the back. 

This might be said to be almost equally true of fenders. 
The best possible way to streamline the fenders on a motor 
car would be to take them off. Of course, the amusing sight 


line, even 


of a beautifully streamlined rear fender on a car carrying a 
tail lamp just above the fender; with a large rectangular 
license plate in full sight on some of our most streamlined 
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cars, may have struck some ot us as a tarce. There is a 


possibility of help in cleaning up the front end of a motor 
car, but not a great deal. Headlamps are among the worst 
offenders, being rather large, and apparently, when placed in 
position, well calculated to break up the streamline around 
the front end of the fenders and around the radiator. There 


is nothing to indicate, however, that unless we radically 
change the whole layout of the motor car, we have very 


much to work with. And when I say “change the layout’, 


1 mean at least change the passenger arrangement 


very 
materially, and possibly go even further than that. There are 


plenty ol objections to most of these possible changes. 


The confidence in streamlining of the people who designed 
the Burlington “Zephyr” was shown eloquently. They low 
ered the height of the train 3 ét. and reduced the width 1, 
ft. in bringing it out, and there is very little doubt in my 
mind that the reduction in height and width has more effect 
in the possible speed of the train than any streamlining of 
the train itself, or of its parts. That does not prevent our 
well known bus and truck organizations, however, trom put 
ting out streamlined buses with the back and front sloped 


nearly as much as 


I5 deg. in some 


and they are 


probably meeting a public demand by doing so. 


CaSCS 


The first car of the streamlined variety that was really 
shown over That 


had some interesting characteristics, but not many realized 
how big a car it was. 


here to any 


extent was the 


Burney car. 


It had a very long wheel base and 
extremely long overall length, coupled with an engine that 
was tar too small for the weight of the car. 


Powerplant vs. Vehicle Weight 


When we come to the possible advantages of streamlining. 
provided we can attain that end in the motor car design, 


we will have to bear in mind that the power plant 


as 
stated in regard to the gear box 


will have to bear a very 
definite relation to the weight of the automobile. 


Maximum top speed of a car has very little to do with 


the time it takes to go trom New York to Boston, provided 
that top speed is of the order that is now common in all 
our cars. The important point is how little time you travel 
at slow speed. That means prompt acceleration, rapid hill 
climbing, and other characteristics that go with substantial 
The unfortunate fact 
the ~~ 


engine size. is that if we 
modern, conventional 
inevitably add to the 


longer overall 


attempt to 


streamline 


types ot motor car, 


we almost weight, making the car 
provided we do not sacrifice the passenger 
which penalizes it in hills. 
The importance of trying to arrive at a streamlined result 


trom an engineering point of view again brings to the front 


compartment 


trafic and on 


the question of engineering compromise: How many people 
will benefit from that type of design, provided it has any 


disadvantages for other car users? Certainly the man who 


drives in trafic, who goes back and forth to work at the 
moderate speeds permitted in cities, will get no food what 
soever out of streamlining in any form, and will seriously 
suffer from it if it makes the cost of the car greater, or if the 
car is made longer overall and therefore more difficult to 
park or handle in close traffic. 


Undoubtedly sufficient high speed work is done on the 


open roads in this country to justify streamlining, if it can be 


arrived at successfully without sacrificing other important 


qualities. How can it be arrived at? Certainly it cannot be 
arrived at, in my opinion, without some pretty complete 


change in the conventional layout of the car as to the seating 
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ot the passengers, and possibly as to the position of the 
powerplant. 

At the present time the widest part of our car is the back 
and that has become so because of a very definite demand on 
the part of the public. Many times there has been proposed a 
car in which the rear seat would seat only two people com- 
tortably, but no one in big production has ever had nerve 
enough to try it. Whether it could be done commercially, 
I don’t know, but I still feel that there is too much work 
done at slow speed to justily the sacrifice. 

Such a change probably would not affect the operating 
characteristics of the car, but when discussing streamlining, 
we are undoubtedly coupling the streamline effect with high 
speed. Then we must consider not only the ability to go 
ast, but the ability to control the vehicle at the high speed. 
That makes the problem tar more serious. One very well- 
known type of fully streamlined model—not built by any 
manufacturer, but widely spoken of in the papers—is obvious- 
y an unsafe vehicle from the general layout. It had a whee! 
arrangement different from the conventional wheel arrange 





nent. That car justified its appearance last summer by 
rolling over in Chicago at very moderate car speed. Obvi 
ously, things of that kind don’t get us anywhere, because it 
the car isn’t sate at high speed, it is much better it it be 
unable to run that fast. 

The same elements have a bearing on the location of the 
powerplant. It is undoubtedly very difficult in any laboratory 
to arrive mathematically at the road characteristics of a 
motor car, but we have accumulated sufficient experience to 
believe that we can at least come somewhere near to predict 
ing what performance will be with a certain weight distri 
bution. It may surprise you to know that there is every 
indication that motor cars can be subject to going into a 
spin at high speed, very much the way an airplane goes into 
a spin, and that certain weight distributions, one of which is 
excess of weight at the back end of the car, is very likely 
to produce an unstable condition of this kind. 

It is believed that certain cars today are in this unstable 
condition, but it covers a relatively narrow speed range which 
probably is passed so quickly that the driver is able to carry 
it through by adroit use of the steering gear. 

Even if a very complete change in the weight distribution 
of the car could be adopted successfully, aerodynamic stability 
questions which may prove to be equally difficult still remain 
to be faced. 

It is my recollection that the fully streamlined cars that 
have made the speed records on Daytona Beach in recent 
years have also used tail fins very much like the tail fins of 
an airplane. They have had to do it to maintain their 
directional stability. Things like these hardly seem to me to 
be in place on the commercial motor car. 

From an engineering point of view, therefore, I do not 
see streamlining to be a thing in the immediate future in 
any large commercial way. On the other hand, I do feel that 
the public attitude of mind toward it is such that we are 
going to have a great many more cars next year which will 
have the streamline look to them. That is largely due to 
the fact that the public has always wanted fast-looking cars. 
That is certain. 

One reason why, in the old days, people liked the very 
long car was because it looked faster. They have coupled 
streamline appearance with speed, and seem to feel that they 
are getting something when they get it. This being the case, 
the industry will be only too glad to supply them with it. 


In the meantime, the engineering departments are going 
to put the good old horsepower in the engines and the cars 
are going to be able to go pretty darned fast anyway. 


Brakes 


Brakes on a motor car have not come anywhere near 
keeping up with the rest of the layout. Probably the brakes 
have gotten better in relation to the increased speed of the 
car, but what the brakes have to do goes up to something 
like the square of speed—and that is something else again. 
Brakes not only have to stop the car but also, in this part of 
the world with our terrifically heavy traffic, they have a job 
of control which :s fully as important as the mere ability 
to stop. 

Personally, I think that the soul of the automobile brake 
is the brakedrum. Probably all the engineers feel that way, 
substantially, and there again, good old cast-iron seems to be 
awfully good for the purpose. 

[ think that we are going to see more of that as time goes 
on—more rigid drums—and that we are going to find a way 
to make these drums cheap enough to put them on all the 
cars. With that, the rest of the mechanism will be improved, 
as it has been from year to year. Unquestionably, brakes 
this year are better than the brakes last year, and last year’s 
were better than the year before. But I sometimes wish in 
New York that Detroit wasn’t quite such a flat place, and 
that they had a little more traffic out there with some place 
like the Queensboro Bridge to drive across once in a while, 
because it might produce a little different angle on what 
the brakes have got to do. 

Brakes can be improved a great deal, not in direct stopping 
ability, but in their uniformity of action. It is very important 
from the driver’s point of view to be able to know exactly 
what his brakes will do at any particular time. Too many 
brakes in the past have had so-called “morning sickness”, 
which consisted in simply locking the front wheels when 
you tried to drive out of the garage and wanted to slow 
down. This resulted from trying to get something for noth- 
ing by using a higher degree of self-actuation than was wise 
with the individual brakeshoes and drums, considering the 
great difference in coefficient of brake linings, one to an- 
other, and also any given time, depending on condition, and 
humidity in the air. 

That condition will be understood and treated better and 
the companies will step up more and more to a realization 
that, to get brakes to operate well on heavier cars, they will 
have to use power supplied by suction or by some other 
means, rather than attempt to wind the brake up individually 
in each one of four brake drums and expect thereby to get 
reliable and uniform operation. 

These statements may be a little too hard on the brake 
situation, when one looks back and realizes what has hap- 
pened to car weights in the last 15 years. The old Model T 
Ford when it came out weighed about 1700 lb. The present 
Ford weighs over 2700 lb. Chevrolet used to weigh 1000 Jb. 
less than it does now. That means an increase of 60 to 70 
per cent in the car weight. At the same time we are expect- 
ing to stop the car much faster than we ever did in the old 
days. It looks as if we had done a fairly good job, but we 
are going to do a lot better. We are going to see more and 
more power applied from the power plant in some form to 
operate the brakes, rather than expect to do it all with the 


man’s foot plus what assistance he gets from the wrap-up 
mechanism in the drums. 
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Few Transportation and 
Maintenance gatherings have 
compared in interest with the 
Regional Meeting held by the 
Metropolitan Section and joint- 
ly sponsored by the New Jersey 
Motor Truck Association and 
the Newark Chamber of Com- 
merce in Newark, N. J., Nov. 
8, 9, and 10. 


With the effective coopera- 
tion of truck and parts manu- 
facturers a remarkably fine 
show was staged in a Newark 


Armory simultaneously with 
the meeting. Nearly 5000 


visited this exhibit. 


In this picture appear some 
of the 550 transportation and 
fuel experts who attended the 


sessions. . 





Varied Transport Interests Argue 


N outstanding feature of the Regional Transportation 

and Maintenance Meeting held in Newark, N. J., on 

Nov. 8, 9, and ro, was its success in bringing together 

so many interests concerned with the various phases of trans 

portation. Sponsored jointly by the Metropolitan Section, the 

New Jersey Motor Truck Association and the Newark Cham 

ber of Commerce, the meeting was attended, not only by 

important members of each of these groups, but also by ofh 

cial representatives of several State and Federal organizations 

and by one speaker who came from England to address the 

meeting on an automotive engine subject which proved well 
worth international attention. 

Nor was the meeting confined to highway transportation 
and maintenance subjects. Air transportation was allotted a 
full session and the meeting was concluded with a visit to 
the Newark Airport where the facilities of that organization 
were inspected and members were offered flights in the new 
Douglas monoplane in which Colonel Rickenbacker broke 
transcontinental flight records while the meeting was in 
progress. Railway transportation in its relation to the auto 
motive types also came in for extensive consideration and one 
of the important addresses of the meeting was made by the 
vice-chairman of the Eastern Railroad Presidents’ Conference. 

J. F, Winchester, who, as president of the N.J.M.T. \. and 
a member of the Metropolitan Section committee in charge 
of the meeting was quite largely responsible for initiating the 
gathering and contributed greatly to its success, sounded a 
keynote when he pointed out at the opening session that 
transportation has now taken its place as a major industry. 
It has been recognized as such by federal action. In bringing 
this about, he said, the American Trucking Association grew 
out of an affiliation of trucking associations in most of the 
states. Recognition has been accorded this association by 
Federal Coordinator of Transportation, Joseph Eastman, and 
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the belief prevails that both Mr. Eastman and President Roose 
velt are inclined to give friendly consideration to reasonable 
demands of the trucking industry, now that it has organized 
and has appointed outstanding men from within its ranks to 
speak for it in an authoritative way. The changing view 
point of federal officials toward trucking 1s encouraging, Mr. 
Winchester indicated, and seems to mark a decided step for 
ward. Mr. Winchester at the first ses 
sion brought a hearty response from those present. 

In opening the meeting, F. C 


These statements by 


Horner, chairman of the 
initial session, complimented the Metropolitan Section on 
carrying the banner 


of the Society in transportation and 


To this Chairman Sid G. Harris ot 
the Section responded that the Section is vitally interested in 


maintenance activities. 


this phase of the Society's work, especially as so many of its 
members are concerned with the operation of motor vehicles. 

For this reason, he said, the Section has recently formed 
its own Transportation and Maintenance Activity and has 
appointed T. C. 


activity. 


Smith a vice-chairman in charge of this new 
Mr. Harris read a telegram from S.A.E. President 
DD. G. Roos, who expressed regret at being unable to attend 
the meeting and complimented the section on arranging 
hne a program. 

E. W. Wollmuth, executive vice-president of the Newark 
Chamber of Commerce, welcoming the meeting to Newark, 


mentioned the danger which besets the transportation indus 


SO 


try from critics of large expenditures for highways, some ot 
whom favor imposition of tolls on such roads as the Newark 
“Skyway.” The Newark Chamber of Commerce, he said, 
has tried to forestall such action against transportation and 
thus far has been quite successful within its neighborhood. 
He said that efforts to divert the gasoline tax trom use in 
building and maintaining highways must be opposed, and 


mentioned the work which New Jersey has done to take 
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ue Problems at “Met” Regional Meeting 


care of the 17,000,000 vehicles from other states which come 
into or pass through the state annually. 

In introducing Major R. F. Britton, director, National High 
way Users Conference, who presented the first set paper ot 
the meeting, Mr. Horner said that highway users have the 
largest interest in the highways and that the Conferenc« 
aims to knit together these users in such a way that thei 
interests will be given due consideration by legislative and 
other authorities. 

Major Britton urged that it is most important to lay a 
solid foundation of facts to gain a favorable hearing at the 
bar of public opinion, especially as highway transport is not 
receiving such a hearing now. “It is,” he said, “being kicked, 
maligned, burdened and _ strait-jacketed in a hundred dit 
ferent ways,’ virtually being placed on trial by its enemies, 
often without benefit of counsel or a friend at court. He 
then discussed some of the burdens that are being carried and 
untair attacks that are being made, pointing out that the 
average tax on transportation levied last year amounted to 
28 per cent of the value of the vehicles in use, a percentage 
which no other class of property could bear. 

Major Britton outlined several of the steps proposed ot 
taken to tax and regulate motor transport facilities, including 
the Kansas “Port of Entry” law, which he considers repug 
nant in policy and wasteful in enforcement, as well as 
pernicious in other respects. He pointed out that it is the 
function of the N.H.U.C., as well as of its afhliated state 
conferences, to mobilize the highway users and call them into 
action through their own agricultural, industrial and shipping 
organizations. 

C. S. Lee presented the paper written by Gen. H. B. 
Markham, director of the American Petroleum Industries 
Committee, which gave an excellent outline of the trend in 
taxation and regulation of highway transportation. He 


showed that motor vehicle taxes have increased 300 per cent 
since 1919, yet this tax curve continues to swing upward. 
Motor taxes have increased more than one third since 1930, 
during a depression period when they should have been 
decreased; 1934 promises further increase in taxation and in 
restrictive legislation. The paper gave, of course, many out- 
standing facts relating to federal, state and other motor taxes 
and made it clear that the automotive transportation industry 
will have to take energetic action if it is to avoid still more 
burdensome taxes and restrictive legislation. 

Discussion at this opening session related largely to the 
Kansas Port-of-Entry law. Major Britton in answering said 
that a careful study of the operation of the law had been 
made by his organization and that a report on this would be 
ready shortly. Thus far the law has been generously admin- 
istered. There appears to have been no adverse effects of 
importance on shippers generally but some communities have 
been adversely affected. The law applies only to interstate 
transportation which is penalized in some respects. This has 
brought some complaints from neighboring states but no 
retaliation through other legislative action, though this has 
been threatened. 

M. C. Horine expressed the view that the facts brought 
out in the paper need to be dramatized and to be widely 
circulated, as much legislation adverse to motor transporta- 
tion results from lack of understanding of the facts and from 
adverse propaganda put out by better organized interests who 
distort the true facts. 

Thursday's luncheon program was introduced by Fred M. 
Rosseland, manager of the Newark Safety Council, who 
complimented those trucking interests which have made 
enviable records in promoting safety in the operation of their 
equipment. Human, financial and self-preservation motives 
help to bring this about, but education and proper enforce- 
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ment of regulations are important, he said. He then intro- 
duced J. J. Shanley, chief inspector of the New Jersey Motor 
Vehicle Department, who explained some of the difficulties 
faced by enforcement officers. Licensing, school patrols and 
safety campaigns have helped to reduce accidents, but deaths 
from motor vehicle accidents are still far more serious in 
total casualties than the major disasters which get so much 
attention in the press. Effective enforcement of safety and 
other provisions can be had only through cooperation of the 
public, yet there is still studied evasion in some cases which 
is destructive of morale in the enforcing agencies. 

From a strictly engineering standpoint, the Thursday after 
noon session was one of the most important. 
to Diesel engines. 

N. Mitchell of the Asiatic Petroleum Co., Ltd., London, 
spoke on High-Speed Compression-Ignition 
Passenger Vehicles and Trucks. Most of his data were based 
on records of the London General Omnibus Co., which now 


It was devoted 


Engines for 


has over 400 buses with compression-ignition engines in ser 
vice. Mr. Mitchell said that the fuel saving made with this 
type of engine is admitted but that the cost of maintenance 
is somewhat higher than that of the gasoline types. The net 
saving is sufficient and the general performance is so good, 
however, that it is possible that the L. G. O. will not purchase 
uny new gasoline engines when new equipment is being 
bought. There are, he indicated, about 6000 vehicles, chiefly 
buses, now using compression-ignition engines in England, 
and the number is rapidly increasing. He briefly described 
the types in use and gave performance data. The higher 
maintenance costs are being reduced as experience is gained. 
The engines weigh about 10 lb. per hp. and are often com 


bined with fluid flywheels and special gearboxes. 
Those participating in the discussion included E. S. Marks, 


Austin M. Wolf, W. E. John, A. A. 


Lyman and Martin 


Schreiber of the New Jersey Public Service Coordinated 
Transport; Clinton Brettell, J. F. Winchester, T. C. Smith, 
B. B. Bachman, Harte Cooke, and Herbert Chase. Much 
of the discussion consisted of questions about the type of 


equipment used in England, about its performance and ot 
comments to the effect that the data given should not bs 
considered as applying necessarily in this country because ot 
differences in the cost of fuel and labor and in other condi 
tions which are not the same in both countries. 

Answers were to the effect that cleaning of combustion 
chambers at 8000-mile intervals is more a matter of custom 


Lead 
bronze bearings have given better service in most instances 


with gasoline engines than because of a specific need. 


than babbitt, but the latter is satisfactory in som«e 
Smoke can be 


instances. 


eliminated by 


proper fuel feed, and 


propel 
combustion chamber design but some 


odor occurs. The 
public soon becomes accustomed to the difference in odor as 
compared to that from gasoline exhaust and does not object 

No difficulty is encountered in starting in weather as cold 
as it ever gets in England, providing the starter itself works 
properly. There is little difference in the cost of replacement 
parts, and wear 1s not excessive on parts that are properly 


designed and hardened. The relative manufacturing cost is 


estimated at about 15 per cent above that for gasoline engines. 


In response to some comments to the effect that it has been 
dificult to interest American truck manufacturers in Diesel 
engines for production jobs, Mr. Bachman pointed out that 
this is partly because the demand for trucks with Diesel 
engines is small and scattered. In addition, all the Diesel 


engines available to date are rather large and suited only for 
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Thirty-five different truck, bus and parts companies 
exhibited their latest units at the transportation show 
held at the Essex Troop Armory 
Regional Transportation and 


as a corollary of the 


Maintenance Meeting. 


is difficult 
Thos« 


Diesel engines may yield advantages under particular condi 


w10ns, but these conditions are not widespread. 


large trucks which are not in great demand. It 


to make 


a profit on specially equipped trucks. with 


Mr. John pointed out that there is a large saving in fuel 


with the Diesel engine, even if the fuel cost is about the sam¢ 


Winchester 


difhculties in service especially when th 


] 
per gallon as gasoline. Mr. mentioned possible 


user does not have 


his own. service organization. His observation ot 


own 
vehicles using Diesel engines in England were that they pro 
duced smoke which would not be tolerated here 
were large. Mr. 


in the paper check quite well with the experience 


if the 
that the 


num 


ber in use results 


Lyman stated 
re ported 
of his own company with Diesel-engined buses in this coun 
try. Some disagreeable odor but no smoke was encountered. 
The parts on Diesel engines are somewhat simpler and ther 
are no road tailures from electric ignition since none is used, 
whereas the ignition system is the chief cause of road failures 
on gasoline-engine buses. Mr. Brettell pointed out that the 
truck user must, in general, buy a complete vehicle, including 
engine, and cannot chance a new type unless regularly fur 


nished by the 


truck manufacturer. The latter have not vet 
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More than five thousand people interested in the use 
of highway transport visited this successful show 
during the three days and evenings that it was open. 


been willing to go along with the Diesel. Mr. Smith said 
that there is no such thing as an “average case” in truck 
service; that 1s, service conditions vary widely. Present Diesel 
engines do not fit in well with the smaller, lower mileage 
jobs. Mr. Schreiber of N. J. Public Service said that the 
results quoted by the author are in line with information he 
had secured from the L.G.O. When that large and ex 
perienced operator is about to drop the gasoline engine in 
favor of the Diesel, it is time to take notice of similar 
advantages that may be realized in this country. Bus manu- 
facturers here are opposed to the Diesel engine and this is the 
principal reason it is not used by large bus operators. 
In his view, it is time that the operators and manufacturers 
wake up to the trend in England, especially as the limited 
experience with Diesel engines in buses here has been 
favorable. 

Mr. Cooke spoke enthusiasticlly about the possibilities of 
the Diesel, indicating that such higher costs in maintenance 
as may be encountered now will soon be overcome. There 
is, he said, no carbon monoxide in the exhaust and no smoke 
or odor with full power. Both will be eliminated under 
other conditions, though this is more difficult in smaller 


engines. He mentioned the success of the Diesel in switching 
locomotives but predicted that the only way to get Diesel 
engines into trucks is for the user to demand them. Mr. 
Lyman added that when his company wanted to buy a six- 
cylinder Diesel engine for bus service four years ago none 
were available in this country and sample engines had to 
be brought from Europe. Today several such American 
engines are available. T. B. Rendel acted as chairman of 
this session. 

J. M. Fitzgerald, vice-chairman of the Eastern Railroad 
Presidents’ Conference, was the principal speaker at the 
informal dinner on Thursday evening. He was introduced 
by Dean A. R. Cullimore of the Newark College of Engi- 
neering. Mr. Fitzgerald’s subject was, “Transportation 
Coordination—What Does It Mean?” He made it clear that 
the economy of motor transportation is sound. Such trans- 
portation is here to stay and must have a place in any coor- 
dinated system. Shippers, he continued, desire to deal with 
a single agency that is financially responsible, but this does 
not necessarily mean consolidation of all agencies. Difficul- 
ties arise, however, if only a part of a coordinated system is 
subject to government regulation, which has resulted in the 
case of the railroads, from a demand for a stable rate. 

Mr. Fitzgerald quoted Joseph Eastman as believing that 
all common carriers need regulation, indicating that the 
public would not be satisfied with self-regulation of all forms. 
No profit to anyone can result in the last analysis, Mr. Fitz- 
gerald said, from destructive competition. Government regu- 
lation for all forms is necessary and cooperative effort is 
required for a properly coordinated system. The public 
interest must be paramount and the public will demand the 
highest type of service at the lowest rate. Neither the rail- 
roads nor highway transportation can handle all traffic. Each 
must take the field where it can render the best service. This 
address seemed to be regarded as a temperate and reasoned 
plea for cooperation and was heartily applauded by the 
audience. 

Thursday evening’s session was devoted to code and rate 
matters, and was presided over by Robert Jackson, chairman 
of the N. J. State Code Authority for the Trucking Industry. 
T. V. Rodgers, president of the American Trucking Associa- 
tion and chairman of the Federal Code Authority for the 
Trucking Industry, made the first address. He said that 
when his work was started there was no national organiza- 
tion in the trucking industry and it was necessary to develop 
one to cooperate with the government in code and related 
matters. This was done largely through the formation of 
the American Trucking Association with afhliated associa- 
tions in most states. Results included the establishment of a 
48-hour week, the addition of some 300,000 workers and 
about a 20 per cent increase in the industry’s payroll. About 
270,000 vehicles have been registered under the code and 
efforts to establish fixed rates based on costs are being made. 
Shippers who consider rates too high can always establish 
their own service. The code has given thus far about six 
months of national self-regulation and the trucking industry 
is on the road to effective control of its own business. Cost 
formulas to control rates are being worked out. 

Mr. Rodgers said that Federal Coordinator of Transporta- 
tion Eastman had advocated a strong central organization 
ot the industry. Some permanent control over highway 
transportation, probably involving some form of federal regu- 
lation and continuance of a code appears inevitable, said the 
speaker. The Eastman bill, as introduced at the last session 
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of Congress, provided for placing interstate trucking under 
the Interstate Commerce Commission, but this would have 
affected only 50,000 vehicles in all, had the bill been passed. 

F. I. Hardy, an industrial engineer and truck fleet operator 
of Boston, delivered the second paper in which he discussed 
Rates tor Movement ot 


the Economical Application of 


Freight by Trucks. He indicated that rates must be based 
on cost plus a fair profit and then discussed means for arriv- 
should 


include and providing a simplified cost-keeping torm which 


ing at costs, indicating in some detail what they 
was distributed to those interested. 

Most of the discussion of the papers consisted of questions 
about details of code operation and the methods used in 
getting truckers to subscribe to the code and register their 
trucks under it. Those who participated in it included C. F. 
Jackson, Fred Nelson and George Daniels, the latter being 
chairman of the N. Y. Code Authority tor the Trucking 
Industry. 


Fuel Session 


The fuel session on Friday morning, presided over by W. 
E. John, vice-chairman of the Metropolitan Section, proved 
to be one of the best of the meeting from an engineering 
standpoint. It opened with a showing of motion pictures 
of fuel tests of 1934 cars on Uniontown Hill, accompanied 
by a running description provided by C. J. Liddell, test engi 
neer, Doherty Research Co. This two 
papers dealing with the use of butane and propane as fuels 
and refrigerants, and by a talk in which M. C. Horine 
described a temperature control system for refrigerated trucks, 


was followed by 


developed by the Mack company, and outlined the uses to 
which trucks equipped with this system may be put in 
serving the food industry. 

W. Z. Friend presented the first paper, which he and E. 
Q. Beckwith had prepared on propane and butane as motor 
fuels. This paper contained a summary of the qualities of 
the fuels, gave facts about the available supply and its source, 
and described practical tests made with this fuel in compari 
son with gasoline, as well as some of the equipment required 
for its utilization in motor vehicles. The second paper by 
Guy L. Tinkham, of the McCord Radiator & Mfg. Co., on 
truck refrigeration with propane was presented in the au 
thor’s absence by J. G. MacCormack. It describes the system 
developed under patent license by McCord for using propane 
in cooling truck bodies, its operation and various practical 
considerations in its use for this purpose and in the air 
conditioning of buses and motor-driven railway coaches. 
Refrigeration is produced, of course, by absorption of the 
latent heat of vaporization of the fuel in passing through the 
cooling coils on its way to the engine. As the fuel is an 
excellent one for an automotive engine, especially if its com 
pression pressure is raised enough to assure most efficient use, 
the refrigeration is a by-product which costs nothing except 
for the installation and 
required. 


maintenance of the equipment 

Mr. Horine in his talk dwelt quite largely upon the need 
for close control in the temperature of perishable foods if 
they are to be delivered to consumers in prime condition. 
About $16,000,000,000 worth of perishable food is consumed 
annually in this country and much of this must be delivered 
speedily at a constant low temperature if spoilage is to be 
avoided. Railway facilities with ice refrigeration are not 
adequate in many cases, for lack of either temperatures that 
are low enough or nearly enough to being constant to prevent 
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deterioration. There is thus a great opportunity, Mr. Horine 


stated, for increase in highway transportation of foods of 
certain perishable types in properly equipped trucks having 
refrigerated bodies in which the temperature is kept constant 
within one degree, as is possible with the Mack control. This 


consists of a sensitive thermostatic element which controls 


motor-driven blowers in such a way that, with a_ proper 


refrigerating means, air within the cooled compartment is 


This 


circulation maintains the same temperature at the top and 


circulated and maintained at the temperature required. 


bottom of the box as well as at other points, regardless ot 
the conditions outside, and consequently keeps the contents 
This has been demon 
strated in seven-day tests during which a truck so equipped 


at the constant temperature desired. 


has been run 1250 miles. Any refrigerating means capable 
of giving the temperature desired can be employed. Fresh 
milk has been kept sweet and wholesome for nearly a year 
by storage under a low Mr. Horine 


constant temperature, 


said. 

Discussion was delayed until all papers had been presented. 
A written discussion of the first paper, prepared by J. H. 
Freyermuth, was presented by Mr. Blackwood. This pointed 
out that conditions at eastern refineries do not permit them 
to market much propane or butane, though much of each is 
made in refining processes. Both are used in gasoline, as a 
rule, and are not available as a competing fuel at a lower 
price, though they are used to some extent, chiefly for indus 
trial purposes, on a contract basis. Some supplies are shipped 
from western refineries, but the freight rates are the same 
as for gasoline and add considerably to the delivered cost. 

Asked about the possibility of lower freight rates, Mr. 
Friend said that efforts to have them reduced had proved 
unavailing. Though the fuel itself is lighter than gasoline, 
the tanks required for shipment are heavier and the gross 
load about the same. Installations for storing and using 
butane do not increase insurance in industrial plants if made 
under 
writer specification for truck installations, but one is being 


prepared. 


to underwriters’ specifications. As yet there is no 


There is no federal tax on this type of fuel. 


Butane and Propane Discussed 


A. Ludlow Clayden said that butane and propane are very 
fine fuels and the latter might be considered for aviation pur 
poses if suitable equipment for using it were developed. The 
use of liquid fuels which are converted into dry gas at normal 
atmospheric temperature and pressure may be expected to 
increase, Mr. Clayden believes. Mr. John spoke of butane as 
that it had 


employed on a Union Pacific train for 55 days without need 


an excellent fuel for railcar use, saying been 


for the train visiting a maintenance shop, which is much 


As there was 
no crankcase dilution, lubricating oil, formerly requiring 


less frequently than with conventional fuels. 


change each 800 miles, was later used 8000 miles without 
change. Maintenance charges also decreased, and the power 


increase resulted in faster acceleration and better schedule. 
In another instance, involving ten trucks converted for butane 
use, a 40 per cent saving in maintenance cost resulted, so 
that a net saving would be realized even with fuel about the 
same price as gasoline. 

Mr. Brettell inquired whether a discharge of propane to 
the atmosphere such as one speaker said might result in 
refrigerated trucks under certain conditions, would not create 
a fire hazard. He also asked whether the reconditioning 


which usually accompanies a changeover from gasoline to a 
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new fuel might not itself account for a part of the improve 
ment noted. To this the reply was that there is little if any 
discharge of fuel with a properly designed refrigerating sys- 
tem. Reconditioning has some effect, and the fuel consumed 
naturally varies with conditions, but can be made the same 
or lower for butane and propane than for gasoline if the 


compression pressure of the engine is increased, even on a 
gallonage basis. 


Operating Experiences 


At Friday's luncheon, the scheduled program was de 
parted from somewhat to permit of several short talks on 
specific experiences of operators. Dean Franklin DeR. 
Furman of Stevens Institute of Technology was the first 
speaker introduced by T. C. Smith, who presided. He said 
that complex problems are often simplified greatly by getting 
a firm understanding of the fundamentals involved. Mr. Bret- 
tell said that efforts to reduce operating cost in the Macy fleet 
had led to experiments with retreading of tres, following 
similar experiments on the west coast, and that some economy 
had been realized by so doing. 

Capt. George E. Gray, of the Shell Eastern Petroleum 
Products, Inc., mentioned difficulties which his company had 
in respect to legislation on loading and speed. Some econo- 
mies had been realized, he said, by reducing the weight of 
trucks and their equipment in order to permit of carrying a 
greater pay load. Some states, he added, are now requiring 
a minimum speed of 20 m.p.h. on 4-per cent grades. This 
means a larger and less economical engine or some change 
in gearing which may in turn lead to excessive speed on the 
level, thus adding a hazard in one form to gain safety in 
another. F. K. Glynn, of the American Telephone and Tele 
graph Co., outlined tests which his company had made to 
determine what should be spent on cleaning, polishing and 
refinishing to maintain trucks in satisfactory condition from 
an appearance standpoint. It was first necessary to establish 
standards as to what constituted satisfactory appearance by 
preparing panels that had been weathered and cleaned in 
certain ways, and then to compare these with the finish on 
bodies and hoods of trucks. The comparison also afforded a 
check on methods followed at different locations as they 
affected upkeep from an expense and appearance angle. 

A. G. W. Brown, equipment engineer, Jamaica Buses, Inc., 
raised the question as to how much safety could be promoted 
by mechanical safeguards acting automatically. Such devices, 
when effective in themselves, may tend to make the driver 
careless, so that if the devices fail to function as intended, 
safety may be sacrificed. He said it is often difficult to meet 
lighting requirements, especially when generator output is 
limited and when an aisle filled with standees prevents light 
from reaching seated passengers in desired amount. He is 
convinced, however, that clean vehicles do help to draw in- 
creased trafic. J. N. Bayne, International Motor Truck Co., 
criticised the inaccessibility of “hidden” small parts or units 
which it is difficult to get at in servicing. He indicated that 
it would reduce service cost if such elements were made more 
accessible. 

J. F. Winchester stated that some of the problems which 
give him concern are frequent new models, demands for new 
“styling” or appearance, load limitations, cost practices, and 
the need for meeting 48 different sets of state regulations. 

Mr. Winchester presided at a part of the afternoon session 
on Friday, when the highway session was in progress, and 
introduced New Jersey State Senator Joseph G. Wolber who 


presided for a time. Senator Wolber said that, in his ex- 
perience as an ofhcial, he had found that unsatisfactory 
legislation often results from a lack of good information. 
He said that more contact with those who know the facts- 
as in meetings of this kind—is very desirable. 

G. E. Clinton, trafic manager, Shefheld Farms, presented 
the first paper at the highway session. He criticised regula- 
tions which bar trucks from such highways as the Newark 
Skyway, saying that truck operators want the right to use 
the highways for which they help to pay. He said the 
operators want and strive for safety in operation, but are 
unable to understand the reasons for such limitations as those 
for length of 35 ft. for trucks and 45 ft. for truck-trailer 
combinations. Climatic conditions are paramount consid- 
erations in the damage caused to highways and are so recog- 
nized by their designers in many states. In respect to the 
proposed uniform bills for highway use, Mr. Clinton declared 
that he does not favor these because of the different operating 
conditions which prevail in different localities. In any event, 
the reasons advanced for uniform legislation are not adequate. 

In commenting on this paper, Senator Wolber said that 
it is evidently desirable to think twice before legislating on 
matters affecting transportation. He then introduced the 
second speaker, W. J. Sloan, engineer, N. J. State Highway 
Commission, who, he said, deserves great credit for his work 
in developing the excellent highway system of the state. Mr. 
Sloan spoke on “Planning and Administering Highway Sys- 
tems for Greatest Usefulness,” outlining the basis on which 
highways are designed to handle the traffic they must carry, 
and saying that they must be so designed as to reduce the 
cost of operating over them to the lowest justifiable minimum. 
Such factors as type of vehicle which is to use the highway, 
the type of pavement employed, the grades permissible and 
the delays imposed by traffic are taken into consideration. 

Since New Jersey roads, or some of them, cost 50 to 75 
per cent more than they would otherwise were it not for the 
peak trafic of week ends and holidays, involving but little 
gasoline consumption, Mr. Sloan questions whether the 
burden of constructing and maintaining the roads is equitably 
divided among the users. When asked about this in the dis- 
cussion, Mr. Sloan said that, in his belief, the answer lies in 
higher license fees for the passenger car. 


Coordination of Facilities 


William H. Connell, representing the Port of New York 
Authority, spoke of the work it has done in helping to coor- 
dinate truck and rail transportation facilities by providing 
better terminal and interchange facilities for freight. At the 
inland freight terminal established by the Authority, 383 
trucks called in one day with l.c.l. freight which was loaded 
on 60 trailers for delivery to railheads, thereby obviating 
calls at all the railheads by the 383 trucks with consequent 
delay and waste in time. In some instances a truck load of 
warehouse freight requires only a 15-minute trip to the inland 
terminal when formerly it would have taken a half day to 
distribute to railheads. 

W. E. Olen, president, Four-Wheel Drive Auto Co., 
pointed out that when Federal aid to highway construction 
came up at the last session of Congress it was turned down 
until subsequently based on a plea for safety, after which 
$860,000,000 was appropriated. To secure its share, Wiscon- 
sin made a survey which showed that 25 per cent of accidents 
can be attributed to road surface outside of cities and about 
the same percentage to vehicle faults. If unfavorable legis- 


December, 1934 








26 S.A.E. JOURNAL 


lation is to be avoided, much must be done to improve both 
the roads and the vehicle. Efforts toward driver education 
must also be fostered, Mr. Olen believes. 
There was considerable discussion of the New York re 
quirement providing that vehicles be capable of stopping in 
22.5 tt. at 20 m.p.h. This is so close to the limit that skid 
ding is likely to result. Mr. Brettell agreed that this is close 
to the skidding limit but added that a still more difficult 


provision is for a 50-ft. stop at 20 m.p.h. using hand brakes 


only. When so set as to meet this requirement, a few 
applications result in damage to brakes or other parts. The 
requirement is futile because in an emergency, the driver 


seldom can use the hand brake in time to be effective anyway. 
J. F. McMahon, Checker Cab Mfg. Corp., said that, although 
the rapid stops required can be made with taxicabs, passengers 
are likely to be thrown from their seats and some 30 per cent 
of the accidents reported by his company had resulted from 
this excess braking ability. 

Mr. Winchester, in closing the session, said that he felt 
it had been very heipful, especially in the interests of safety. 

At the Friday evening dinner, Dean A. M. Green of the 
Princeton School of Engineering, introduced the principal 
speaker, James S. Marvin, assistant general manager of the 
Automobile Manufacturers’ Association, who spoke on manu 
tacturers’ Mr. said that 


legislation constitute outstanding problems. 


problems. Marvin and 


taxation 
Facts are being 
gathered from the 260,000 trucks now registered under the 
code, in an effort to answer the attacks on trucking being 
made by the railroads, Mr. Marvin said, and pointed out how 
the latter had fostered legislation inimical to trucking inter 
ests. He added that the automotive manufacturers want the 
railroads to be efficient and that they furnish them about 13 
per cent of all their freight. In adjourning the meeting, 
Chairman J. N. Bayne said that if government regulation ot 
trucking comes about, government ownership of trucks may 
be the next step. 


Remarks by Lieut. Richard Aldworth, manager of the 
Newark Airport, scheduled for the aviation session on Friday 
evening had to be omitted, because of the illness and absence 
of Lieut. Aldworth. The latter sent a hearty invitation for 
those interested to visit the airport the following morning, 
however, and many took advantage of this invitation, some 
making a trip over New York in the new Douglas mono 
plane with which Colonel Rickenbacker established a trans 
continental record during the time the meeting was in 
progress. The facilities of the airport were inspected, as 
were also several planes at the port. 


Clarence D. Chamberlin presided at the aviation session, 
introducing E. P. Lott, vice-president in charge of operations 
of the National Air Transport, who spoke on the “Business 


Utilization of Air Transport Facilities—Economic Main 
tenance and Safety Features.’ This paper described the 
facilities of N.A.T. and outlined the methods followed in 


the operation, control and servicing of its equipment. He said 
that present schedules are about 50 m.p.h. faster than 


those 


prevailing two years ago. 
Most of the discussion on this paper was in the form o 


questions on such as the 


items intervals between servicing 


the work done in servicing, the methods of de-icing and the 


policy of obsolescence followed. A. L. Beall inquired about 


gasoline purchase specifications as affecting ice formation in 


the carburetor and inlet 


manifold. The speaker indicated 
that operating conditions probably had more to do with this 


matter than the character of tuel 


Vol. 


used. It is controlled, s« 
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far as possible, by applying heat to the parts affected. Mr. 
Chamberlin asked about blind (instrument) landing and 
possible stratosphere flying. The author said progress is 
being made in the former: it is done on test planes but is not 
yet considered safe enough for transport ships, though it may 
be before long. Stratosphere flying depends in part upon 
development of means for supercharging cabins. 

The concluding speaker was F. R. Neely, chief of the 
Intormation Bureau, Aeronautics, Department of Commerce, 
who gave an outline of the new air regulations of the depart 
ment. These apply first to transport and for-hire planes and 
secondly to planes tor private use, the regulations being quite 


different and chiefly in the interest of safety. Efforts to cut 


red tape as affecting private flying and to foster the develop- 
ment of inexpensive but fool-proof and exceptionally safe 
planes have been made and are bearing fruit. Most of the 


discussion consisted of questions on details of the require 
ments. 


Preprints of most of the papers and transcripts of the dis 
cussion are available through the Society office. 


An unusually good truck show, held at the Essex Troop 
\ 


Armory, was visited by 


who attended the 
Many new developments were shown and there 
several streamlined truck evidence. Buses, 


numerous stripped chassis, and many trucks with different 
types ol 


most ot those 


meeting. 
were bodies in 


bodies mounted, various forms of trailers, as well 
as many engines, parts and accessories were on display. A 


list of the exhibitors follows: 


Autocar Sales & Service. 

Bendix Westinghouse Co. 

y Motor Truck Co. 

Brodie System Co., Inc. 

Rubber Co. 

Motor Co. 

Cummins Diesel Engine Corp. of N. Y. 
Day Elder Motor Truck Co. 

Diamond T Motor Car Co. 

Dodge Brothers Co., S$. H. Grossman, Inc. 


Brockway 


Burnet 


Chevrolet 


Egyptian Lacquer Mtg. Co. 
Federal Motor Truck Co. 
Fitz Gibbon & Crisp, Inc. 
Wheel Drive Auto Co. 


Fruehauf Trailer Co. 


Four 


General Motors Corp. 
Hegeman-MacCormack 

Heil Company 

Hercules Motors Corporation 
International Harvester Co. ot America 
Mack International Motor Truck Corp. 
New Jersey Motor Vehicle Dept. 
Northern New Trailmobile Co. 


Reo Motor Company 


Jersey 


Automotive 
Standard Oil Co. 
Ralph Starks, Inc. 
Sterling Motor Truck Co. 
Stewart Sales & 


Society of Engineers 


service 


U. S. Army Trucks 
Walter Motor Truck Co. 
Waukesha Motor Co. 


W he € ls, Inc. 
The White 
Wire 


€ x. 
W heels Corp. 


Ar. 
nd 

1S 
10t 
ay 


On 
the 


art 

ind 
lite 
cut 
op- 
ate 
the 
ire 


dis 


OOP 


the 


acre 


SCs. 
rent 
vell 

A 





VERY professional activity of the Society will be rep- 

resented adequately on the five-day program which is 

nearing completion for the Annual Meeting in Detroit, 
Jan. 14 to 18, inclusive. From the Transportation and Main 
tenance Session which opens the proceedings on Monday, Jan. 
14, to the Production Symposium, which will be the last 
technical session on Friday, Jan. 18, the program is an excep 
tionally full one—full of technical meat, full of interest for 
everyone, including the students for which the Detroit Sec 
tion has provided a special session. 

It will be a meeting arranged with an eye to its providing 
hitting technical tribute to the fact that it occurs in the year 
ot the Society’s 30th Anniversary. It will have special 30th 
\nniversary features of historical interest, scores of important 
committees will meet, and many important decisions will be 


made. 


The detailed program is exceptionally complete for a period 
so tar in advance of the actual meeting, and the interest of 
its contents justifies giving serious consideration NOW to 


reserving the tme for YOUR attendance at the meeting. 
Screw-Thread Standards Revision 


MONG many important matters to come before the 

Standards Committee and Council of the Society at the 
\nnual Meeting in January is consideration of a proposed 
revision of the American Standard for Screw Threads. This 
revision was undertaken by a sectional committee, working 
under American Standards Association procedure, with the 
S.A.E. and the American Society of Mechanical Engineers 
as co-sponsors. It includes important changes in existing 
standards and much new matter. Members of the Screw 
Threads Division of the Standards Committee have already 
received the text. Contingent upon their approval, it will 
pass to the plenary Standards Committee for approval, and 
then to the Council. 

The tentative revision of the Standard covers dimensional 
specifications for American screw threads applicable to bolts, 
machine screws, nuts, tapped holes and other threaded parts. 
Che Sectional Committee responsible approved it by letter 


ballot. The poll resulted in the following division of the 
vourng: 
Approved 30 
Approved with 
comments 6 
Disapproved I 


For the purpose of correlating the tentative revision with 
existing standards appearing in the 1933 edition of the 
S.A.E. Hanpsook, the Standards Department of the Society 
prepared a tabular analysis which is reprinted below. This 


4} Annual Meeting Gives Rich 


Promise in Technical Fare 


Engineering Display 


The Engineering Display, which has been such 
a conspicuous and successful part of Annual 
Meetings in recent years, will have an important 
place at the forthcoming Annual Meeting in 
Detroit. All space available for exhibits has 
been reserved as the JOURNAL goes to press, 
which indicates high interest in the display by 
exhibiting manufacturers, with high technical 
quality and interest in the exhibits themselves. 


analysis gives a good idea of the classifications of material 
included in the revision. In the tabulation, the third column 
heading “Revised American Standard” refers to the text of 
the revision as published by the American Standards Asso- 
ciation with the designation (ASA Bla-1934) to identify it. 


Corresponding Text and Tables of Revised American Standard 
and Present S.A.E. Standard 
Revised Amer- 1933 S.A.E. 


ican Standard HANDBOOK 
Item ~ -—— ‘ 


No. Text of Reports 


Referto: Page Refer to: Page 


1 Preface a 
2 Introduction 

3 Thread Form.. 
4 Thread Series.. 


~*) 


; ei act 512 
a gtataditetedih Sanat Table 1 8 Table 1 511 
GS pO Bs 6 bi dvick seers Table 2 8 
6 NC—General Dimensions. . Table 3 9 Table 2 513 
7 NF—-General Dimensions....... Table 4 10 Table 8 518 
8 Terminology and Symbols 11, Ig 
9 Thread Fits.. eto aes 13, 14 
10 Thread Fits.. park Scand 16, 17 
11 Allowances and Tolerances..... Table 5 15 
12 Allowances and Tolerances. . Table 6 15 
13. Allowances and Tolerances..... Table 7 15 
14 Allowances and Tolerances ‘ Table 8 15 
15 NC—Class 1—Screws ......... Table 9 18 
16 NC—Class 1—Nuts ceive Table 10 19 Table 3 513 
17 NC—Class 2—Screws ‘ Table 11 20 Table 4 514 
18 NC—Class 2—Nuts palecaoca ie Table 12 21 Table 5 515 
19 NC—Class 3—Screws elie Table 13 22 Table 6 515 
20 NC—Class 3—Nuts . naeartate Table 14 23 Table 7 516 
21 NC—Class 4—Screws Table 15 24 
22 NC—Class 4—Nuts Table 16 25 
23 NF—Class 1—Nuts : Table 9 518 
24 NF—Class 2—Screws Table 17 26 Table 10 519 
25 NF—Class 2—Nuts Table 18 27 Table 11 519 
26 NF-—Class 3—Screws , ei Table 19 28 Table 12 520 
27 NF—Class 3—Nuts ‘ setae Table 20 29 Table 13 520 
28 NF—Class 4—Screws ..... oe Table 21 30 
29 NF—Class 4—Nuts a as cle i ad Table 22 31 
0 8 Pitch—Class 2—Screws .... Table 23 32 
31 8 Pitch—Class 2—Nuts a Table 24 33 
32 8 Pitch—Class 3—Screws Table 25 34 
33 8 Pitch—Class 3—Nuts ...... Table 26 35 
34 12 Pitch—Class 2—Screws ... Table 27 36 
35 12 Pitch—Class 2—Nuts ...... Table 28 37 


(Continued on page 31) 
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News of the 


Soe 


Lubricants Discus 


lely 


sed in Detail 


By Three Speakers At Meeting 


@ No. California 


HE November meeting of the Northern 

California Section was entirely devoted to 
lubricating oils and other lubricants. The first 
paper was presented by E. W. Hutton, manager 
of lubricating oil sales, Union Oil Co., who dis 
cussed “The Use of Solvents in Modern Refin 
ing of California Motor Oils.” Mr. Hutton 
pointed out that in 40 years the number of 
automobiles had increased from four to approx 
imately forty million, and that improvements 
had been continuous during this time. 

The modern high-speed and high-compres 
sion automobile needs a high-quality motor oil 
to properly conduct its operation. It has, there 
fore, been necessary for the petroleum refine: 
to keep pace in his 
with 
car. 


methods 
the modern 


manufacturing 


the development of motor 


The automobile purchased by the modern 
family in general represents their largest single 
investment, and it is to be expected, therefore, 
that it is watched with a great deal of pride, 
and that the motorist is desirous of obtaining 
the best products to 
operation and long life. 


possible insure prope! 

The investigations and research work of the 
Union Oil Co. indicated that all the 
crudes produced in this and in foreign coun 
tries contain approximately the same series of 
hydrocarbons, and that it is only in the pro 


have 


portions of these various types of hydrocarbons 
that the crudes vary. The California crudes 
contain a proportion of the 


parafhn type of 
hydrocarbons and the 


Pennsylvania crudes con 
tain certain proportions of naphthene hydro 
carbons. The Union Oil Co.'s new process 


has, therefore, been developed to 
parafin type of 


crudes. 


obtain the 
hydrocarbons from California 
Their work on the oils so produced 
has indicated that the best insurance coverin 
economical maintenance of the 

gine is adequate and intelligent 
The so-called “normal wear’ in Mr. Hutton’s 
opinion is a bugaboo and can mostly be ove 
come by the selection ot the proper type ol 
lubricating oils. 


automobik 


ubrication 


The method used by the Union Oil Co. was 


briefly described and demonstrated by Mr: 


Hutton assisted by Mr. Jenkins of their research 


laboratories: Lubricating distillates are first 


fractionated under vacuum from one of the 


waxy California crudes such as Santa Fe 
Springs Crude, and then are mixed with pro 
pane under pressure at a temperature of 90 t 
100 deg. Fahr. At this temperature the pr 


pane dissolves all of the lubricating oils and 
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the wax, but will not dissolve the asphalt whic 
is precipitated in the bottom of the chan 
ind drawn off. After the de-asphalting, tl 


solution of oll, 


another container with the addition of furth 
propane and the pressure is released. 

The evaporation of the 
refrigerant and the 


drops to 


propane act a 


temperature of the 
approximately forty degrees 
zero; the wax crystallizes and precipitates an 


is in turn drawn off. This de-asphalting an 


dewaxing produces an oil of approximately 
viscosity index from one which would normall 
finish to about 20 viscosity 


then passed to a 


index. The oil 
treatment using 
mixture of sulphur dioxide and benzol whi 
dissolves the 
pounds, etc 


solvent 


naphthenes, 
leaving as a raffinate the parafh 
tvpe of hydrocarbons having a viscosity inde 
of approximately 100 

The resultant motor oil is characterized b 
high flash and fire, great resistance to oxid 
tion, V.G.C 


pour point and low carbon residue. 


below O.ST 


The second paver was 


wax and propane is passed to 


solutior 


approximately zer¢ 


R. E. Wilson Talks 


At Regional Meeting 


® South Bend (Regional) 


For the second time this year, an eminent! 


uccessful regional meeting was held in Soutl 
Bend, Ind., 


Chicagi 


with the cooperation ol the 


section, 


son, director ol re 


(Indiana). Dr. 


evening), 


The date of the recent meeting was Nov. 7 
and the speaker was Dr. R. E. Wil 
search, Standard Oil Co 
Wilson took as his subject “Re 


cent Developments in the Manufacture of Motor 


ons.” Pp. &. 


and chiet engineer, 
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be low 
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( 
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h 


unsaturated com 


n 
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1 


presented by R. W 


n 


Phelps. assistant vice-president, of the America 
Can Co., who discussed the “Development 
Pack»agine Motor Oils in Cans.’ and told how 
rapidly this method of marketing the mod 


motor oil had develoned throughout the Unite 
States Mr 


ture which clearly 


Phelps also showed a moving 


demonstrated how the 


cans are manufactured and showed refiner 


] 
( 


operations where the cans are filled and placed 
in their cartons for shipment to the retail trade 

F. L. Wagar, manager of automotive lubri 
cant sales. Associated Oil Co., gave a paper on 
subiect “Specific Lubricants for Specific Auto 
motive Uses’? and pointed out the value of 
different types of lubricants made with different 
viscosity oils and various soap bases and _ that 
ich was designed for some specific use He 
mphasized the necessity of keen judgment in 
the selection of the proper lubricant to fit the 


pecific conditions depending upon load, spee 


exposure to th lements, et 


Strong Presents 


His Color Talk 


@® Chicago 


In speaking 


rn th ub eat 


olor Vision” 


it the Oct. 23 meetine of the Chicago Section, 
H. T. Strone of William Wiese & Co., 
illed the early davs of the automotive indu 


trv. when blended color hemes for autom 


inning to get a start Mo 
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t 


Roos, 


president of the 
Studebaker Corp., pre ided 


society 
] 


the meeting. 


of his talk and demonstration, however, were 


devoted to th use ol 


normally invisible 


polarized light in visu 


alizing colors in 


1 
mineral, 


vegetable and animal substances including such 


hydrate, 


trianol, primol, 


things as 


asparagus juice, turpin 


methane, chlorate of potash, 


oak and _ horsehais 


The lecture closed with a demonstration dur 
ing which the audience was permitted to sec 
on a screen crystalization of 


had_ been 


a chemical which 


reduced to a fluid state under its 


eves. 

The meeting, which was held at the Medinah 
Club in Chicago was attended by 128; dinner 
preceding the meeting was attended by 107 


Roos Shows Status 
Of Recent Design 


@ Canadian 


] 


The small, average automobile has gone a 


long way to oust the big, luxurious car from 
the market and is here to stay, at least for the 
next few years. This was the keynote in a talk 
by D. G. Roos, president of the Society and 
chief engineer, Studebaker at the Oct. 17 
meeting of the Canadian Section, held at the 
Roval York Hotel, Toronto. Mr. Roos was a 
companied on his trip to the Section by John 
A. C. Warner, secretary and general manager 
of the Society. More than a hundred members 
and guests turned out for the meeting. R. H. 
Combs, president and general manager, Prest- 
O-Lite Storage Battery Co. Ltd., known as the 
‘daddy” of the Canadian Section, was host to 


its members 


Corp x 


and guests 

Mr. Roos’ message covered the present stage 
of engineering development on the various 
components which make up an automobile 

“Since people tightened their purse strings 
four or five years ago,” he said, “engineering 
has jumped the efficiency of the small car to an 
enormous extent. Former owners of large car: 


have found in the smaller one, with its lower 


initial cost and efhcient 


maintenance, reliable, 

ervice to meet all needs. 
“Price 1 tll a governing factor,” said Mr. 
Roos, and pointed out that the 


dustry in the United States will 


automobile in- 
pay in taxes 


thi ar a million dollars more than its capital 
investment 
Reduction in car weight from 42 to 43 Jb 


per hp. to approximately 30 lb. per hp. has 
followed the discovery by automobile manufac 


turers that people are not prepared to pay for 


] 


expensive, radical changes. Engines have been 


developed which turn up to 4500 r.p.m. and 


which use up to 22 per cent les 


fuel than the 
average Car of a year or so ago 


Mr. Roos 


gave as his opinion that there was 


=h 


its 


ih 


little likelihood at the present time that speeds 
would be increased. Such increase, he felt, 
would result in a larger engine displacement 
and a heavier all-round car—things which are 
not economic at the present time. 

Among the developments now being worked 
upon by engineers he mentioned the automatic 
overdrive, the automatic transmission and 1n- 
dependent suspension for four wheels. At the 
present stage of development, he believes, all 
these items would be impracticable on an inex- 
pensive light-weight automobile. 

Regarding engines in the rear, he said that 
owing to the complications involved they were 
not likely to be used in production unless some 
tangible gain could be shown in the perform 
ance of the car. 

Mr. Warner presented to the Section some 
remarks on the increase in membership and 
standing of the Society as a whole, with some 


sidelights on the development of the Canadian 
section 


Rise of Streamlining 
Traced by R. H. Heald 
@ Baltimore 


“The Evolution of Streamlining of the Auto 


mobile—Its Development and Future Possibili 
ties’ was presented at the Nov. 1 meeting of 
the Baltimore Section by R. H. Heald of the 
aerodynamic division, National Bureau ot 


Standards. 

Mr. Heald went back to the early 1900's in 
his discussion of the origin of streamlining, and 
brought to light many photographs of early 
automobil S designed in some kind ot accord 
with the streamlining idea. 

Wind-tunnel tests, and other work conducted 
for American automobile manutacturers by the 
National Bureau of Standards, were explained in 
some detail, but Mr. Heald would not give 
any prediction of the future of the design 
whick as he said, has made the average Amet 
ican motorist “air-conscious.” 

Members and guests of the Section who at 
tended the dinner preceding the meeting were 
entertained with 15 minutes of magic, dis 
played by Vin Carey, a widely-known sleight-of- 
hand artist Dinner attendance was 31, with 


about 25 more persons turning out for the 
meeting itself. 


Rippie and Haizlip 
On Petroleum, Flight 


@ St. Louis 


The production, transportation, development, 
testing and use of the products of crude petro 
leum were presented in motion pictures and 
speech at the Oct. 10 meeting of the St. Louis 
Section. The speaker was Dr. C. W. Ruippie, 
special representative of the manufacturing de 
partment, Shell Petroleum Corp. 

Capt. James G. Haizlip, Shell Petroleum 
Corp., followed Dr. Rippie on the program 
with some reminiscences of airplane flights, par 
ticularly of his record-breaking flight from Los 
Angeles to New York, during the National Air 
Races in 1932. 

A letter from George P. Dorris to S.A.EF. 
headquarters gives some sidelights on the meet 
ing from the point of view of a Society and 
Section member of long standing. Of Captain 
Haizlip’s talk, Mr. Dorris writes: “It was so 
full of the human equation, in such rapid-fire 
description of changing conditions during a 
flight, that one literally rode every foot of the 
way with him”. 


Of Dr. Rippie’s presentation, Mr. Dorris 
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writes that it was instructive and educational, 
and that among the things discussed was the 
relative value of different distillates and thei 


behavior in gasoline engines. The St. Louis 
meeting was attended by 37 members and 
muests. Instead of a _ dinner preceding the 


meeting, there was a Dutch lunch to follow. 
The innovation was welcomed by those present. 


Elliott on Racing; 
Criswell on Alaska 
@ So. California 


Ordinarily, more about new developments in 
tires, steering, balance, ignition, engine design, 
fuels, etc., can be found out in a few hours on 
the race track than in months of road testing, 
according to Frank Elliott, Ethyl Gasoline 
Corp., who spoke on the “History of Racing 
and Fuel Development” at the Nov. 9 meet- 
ing of the Southern California Section 

In the early days of racing, Mr. Elliott 
pointed out, most of the cars participating were 
rebuilt stock cars equipped with higher rear- 
axle ratios to increase their top speed but ac- 
celeration, then, as now, was a very important 
factor in winning races so that to stay in the 
competition engines had to be ‘“‘souped up.” 

In his paper, Mr. Elliott presented a_ table 
showing some characteristics of the winning 
car in the Indianapolis races from tIg11I to 
1934. 

With the drop in piston displacement limits 
in 1920, he pointed out, it became necessary 
to turn out very high horsepower with a very 
small engine and the easiest way to accomplish 
this was to turn the engine up to a_ higher 
speed. After some discussion of the conse- 
quences of this, Mr. Elliott concluded that “the 
four-cylinder engine which won the 1934 race 
could not have been built up to do a necessary 
104 m.p.h. in 1920 because the necessary ma- 
terials and details of design were unknown at 
that time.” 

In addition to the paper by Mr. Elliott, the 
Section heard Lynn Criswell of the Alaskan 
Steamship Co., who presented with his talk 
three reels of motion pictures of views in 
Southeastern Alaska. 

Guests at the meeting included Louis Meyer, 
noted racing driver, who was prevailed upon to 
tell some of his experiences on the racing track. 
Another guest was George H. Mosel, chairman, 
Northern California Section, who gave a brief 
talk in which he urged more get-together meet- 
ings of the Northern and Southern California 
Sections. 

Discussers of Mr. Elliott's paper included: 
H. A. Nichols, Northrop Co.; C. H. Jacobsen, 
Dept. of Water & Power; R. N. Reinhard, 
Western Dairy Products; W. S. Smith, Wilshire 
Oil Co.; Lt. Baldwin, U. S. Army; C. T. Aus- 
tin, Lockheed Aircraft Co.; C. F. Lienesch, 
Union Oil Co.; W. Linville, Los Angeles 
County. 


Truck Tax Burden 
Scored by Staehli 
@® Oregon 


Many large trucks are paying more than 
$3000 a year in tax and license fees, Ralph J. 
Staehli, manager, Allied Truck Operators, 
brought out at the Oct. 12 meeting of the 
Oregon Section. Mr. Staehli’s subject was 
“Truck Legislation, Taxation and Licensing”. 
He spent considerable time in developing the 
effect of the tremendous tax burden on the 
truck industry. 


Lawrence J. Grunder, lubrication engineer, 


‘Tractor 
Meeting 


December 5 and 6, 1934. 
Stevens Hotel—Chicago 


Open to all S.A.E. members 
and their friends who are inter- 
ested in tractor, agricultural and 
industrial-power equipment sub- 
jects. General theme of the 
meeting: Wear Factors in En- 
gine Design. 


For details of program see No- 
vember issue of the S.A.E. 
JOURNAL. 


Richfield Oil Co., also spoke, covering lubrica- 
tion with respect to different conditions of 
engine operation. Particularly he dwelt on the 
advisability of using recommended grades of 
S.A.E. lubricants, pointing out that the oil 
temperature could be considerably reduced in 
many cases by such a selection. He advanced 
the opinion that detonation occurs in alloy 
cylinder heads as in iron heads but that alloy 
heads absorb the noise without stopping the 
pinging or detonation. 
Attendance at the meeting was 47. 


Taylor Describes 
Rise of Automobiles 


@ Washington 


Frank A. Taylor, curator of the Division of 
Engineering, U. S. National Museum, discussed 
the various stages in the development of the 
automobile before a group of 25 members and 
guests of the Washington Section at a meeting 
held Nov. 7, following a dinner at the Univer- 
sity Club. 

Mr. Taylor presented a great number of 
slides of early cars, models, and engines, going 
way back before the time the horseless car- 
riages, familiar to most older people, had ap- 
peared. Some of the early English steam car- 
riages were shown, and one model boasted a 
crude device intended to provide some degree 
of power steering. The front truck carried a 
shaft, the front end thereof being supported on 
a pilot truck whose smaller wheels could be 
easily steered to right or left, resulting in lateral 
movement of the shaft as they moved across the 
road. 

Slides of the early models, with their huge 
tops and peculiar seating arrangements, brought 
many laughs. Some old racing cars, such as 
Alexander Winton’s 8-cylinder “Bullet”, were 
pictured. 

After the meeting, Mr. Taylor reversed the 
usual procedure somewhat and invited sugges- 
tions on how the Museum’s collections might 
be improved or added to, with respect to auto- 
motive equipment. Dr. H. C. Dickinson, past 
president of the Society, suggested that an ex- 
hibit be set up to illustrate the scientific devel- 
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opment of the modern pneumatic tire, which 
has contributed so much to the comfort, safet 
and speed of the modern car. He 
that the exhibit be presented in the torm of 
thin tires representing the 
steps in development, thus conserving 
Museum. 


suygest¢ d 


sections of 
their 
the 


various 


space in 


Says Massachusetts 
Fits Roads to Use 
@ New England 


as 
highways believe 
thei 


Some drivers who use 
that little, it 
devoted to the drive 
This was brought out at a 
Meeting on Oct. 9 by Clarence P 
traffic engineer, Massachusetts Depart 
Public Works, who devoted much of 


refuting the 


the 


any, thought in design 1 
comfort or trafic prob 
lems. New England 
section 
Taylor, 
ment ot 
his 


the 


paper to 
hirst 
| he M cond 


opinion 
paragraph 


peaker at the meeting wa 


E. H. Johnson, general service manage 

Buick Co., Boston, who discussed Vacuun 
Control of Ignition Timing’’, using a series of 
slides to illustrate his points and speaking prin 


cipally from notes 
Mr. Taylor, 


whose subject wa Fitting th 


Highway to Trafh« ointed out that in Massa 
chusetts, from 1909 to 1933, vehicular traft 
had increased 14 per cent. Each stage of thi 
increase, he said, had made _ necessar change 
in the objective of highway planning, until 
the trunk highway of today includes a num 
ber of by-passes inserted to make _ possible 
avoidance of urban traffic condition This is 
in distinction to earlier highway construction 
which had as its objective only direct connec 
tion of population cent 


‘Rear Engines” 
—Topic of Two 


@® Southern California 


Speaking trom note Rolla W. Moore, Gen 
eral Motors Truck Division, described ‘Rea 
Engine Mountings” at the Oct. 12 meeting of 
the Southern California Section. Views on the 


contributed by Fred C. Pat 
ton, assistant manager Los Angeles Motor 
Coach Co. Frank R. Elliot, Charles H. Paxton, 
J. Miller and D. Hall participated in the discus- 
sion, after which the meeting adjourned to view 


the Los An- 


same subject were 


a rear-engined coach displayed by 
geles Railway 


Attendance at the | 


receding the meet 


ing wa 4, 


hear the talks. 


with a total 102 to 


Leaf-Spring Paper 
Gets Second Hearing 


@ Cleveland 


Member 
to the number of 105 turned 
to hear J. H. Shoemake 
Leat Industry, 
sulting engineer, Leaf 
the details of the 
by the institute. 
presented at 
Pittsburgh 
found 
the JOURNAI 

The 
dinner 
the meeting 
cussion in which a large 


and 


guests ol 


out Nov. 1 


on 


code 
Karl K. Probst, 


Spring Institute, describe 


and con 


opring 


1] 


Virtua the 
the Oct. 2 
Section, of which an ac 


same progran 


was 


ount wi 


be on p. 23 Ol the 


Cleveland meeting was preceded b 


} 


attended by 50 members and 


itself was followed by general « 


f 


number of 


those pres 


ent participated 
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Research Must “Dig Deeper” 


In Future, Says T. 


@ Syracuse 


has 


easy 


In automotive pro age now 


been reached at which most of the devel- 


t ied, according to 


Motors 


opments have 


. A 


een 


accompil 


Boyd, resez division, General 








Corp., who was. the peaker at the Oct. 29 
meeting of the Syracuse Section 
he program Wa arranged to 1n¢ ude mem- 
bers of the Technology Club of Syracu which 
resulted in an attendance of more than 200 
nembers and guests of the Section 
Che full text of Mr. Boyd’s paper is not iil- 
ible but a summary prepared by him fo \ 
Research has been more than ere help 
» the motor 1 If it | id not ¢ l ) the 
itelligent for oT X] imentauio whi 1 
illed irch tor short the \ id een 
10 aut bile in the first It was as a 
ynsequ E ww evolution which 
ulted asmodic 1 i 1 along ny 
ine nec inica chemi il, ica netal 
u that during th t befe ind 
ilter 159 eV i | l vel t l to 
\ it to th 1 ¢ 
irriag¢ 
Likew1 of the mar‘ idva it 
ici na C mad OV t a and In- 
reliabl vehicle that tho 1 then oduced 
has been made through the agency of research 
some kind. Haphazard and spasmodic 1 
vention was early superseded in th notor ca! 
busine b ontinuous, organized exper:menta 
tion. This is why the motor car has been de 
oped so quick into the beautiful and de 
pendable vehicle which it now 1 It is alse 
why today people pay only 20 cents a pound 
Wr cal in t lowe ric brackets, whe not 
iz ago they had to 50 cent 
Neverthele most stories about the advan. 
ent of the automobile imply that, like Toy 
fmprovement just ‘growed’ of its own 
iccord. They pass over without mention all the 
toil, the headaches, the troubles, the discourag 
nt not to say the expense that went aion 
vith th xperimentation which brought 
new thing into bein The fail as well t 
mention the manifold difficulties, del ind 
disappointments which must alwa be passed 
through in elling any new idea to ot 
Che thu ea\ a together out of 1 ount t 
fact that alwa ‘the price of prog 
trouble.’ 
‘Not all the 1mmense amount of effort whi 
has been put on improving cars has been or 1 











being expended directly within the automobile 
ndustr itself by any mea Cher " ¢ 
ha n been a greater borrow from other 
ticld ) ivor than the automobi indu 
t O man man materials through 
which research outside the automobile indust: 
roper has been making a large contribution to 
t iotor car, rubber may be mentioned in 
illustratio I'wenty-five years ago a rubber tire 
for a car of small size cost about $ and the 
ur ise thought he wa uck it ran 
mile Today a tire in the osts le 
than $1 tax included; and, if it does not 1 
15, mule the purchaser think I | 
just complaint to make. Thus it is that, than 
to constant research, the cost « 1utomobi 
tires per mile of driving ha vided by 1 

I once tried to make a list of the chemica 
and metallu al materials which are used di 
rectly or indirectly in the automobile industr 
I did not find them all, but had no difficulty i 


naming more than 225 different product: 
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A. Boyd 


Think of all the research that is done by the 
makers ot these man material the results of 
which are being passed on in some measure to 
the motor car manufacturer and user. Of the 
nearly 16 industrial research laboratories in 
the United States, as listed by the National Re 
earch Council in 1932, about 450, or more 
than one fourth of them, are either th few 
ctly within the automobile indust itself « 
ose many which are maintained b upplhier 
~ automotive materia 
The stage has now been reached at which 
ost of the ea de veiopment nave ilread 
een made And so it has _ be necessal 
»wada to di d ind d lor Ut 
ther improvements which a ) worth 
Thus it is that tl indust has had 
duall to turn from th rudimentar oO 
tinkering 1 of experimentation to the pio 
ee! fe f researé or to what amount 
instan to « d 1 into the 
eld ) tl Tun t ( 
And it t¢ th ea that t \ 
trvil to im i?) iut t tr ) ortats 
ull turther have con to con t t i 
t nrst Oo conventiona engin t wn 
lOW 1n¢ ide 1 W | \ i ible 
( ynd ictin NO! I u 
n is chemist pnysi ind mat it 
ind even as botany and bacteriolos But, of 
urse th work of these pion n in t 
to is natural] upplementary to that of 
iutomoti\ engine im ctica x 1 
nen 


Over-Drive Program 
Repeated By Speakers 


@ Indiana 


tor Development Co., Indianapol nd S. oO 
Whit cmiet enginee Warn G ( vhe 
read a two-part paper on tl \utomatic O 

Dr tor Pa nger Ca it t N 8 t 
f t Indiana Section \ ief d t 

the paper had been presented eviou b 
Mr. Barn it the Nov 6 meeting of the 
Pittsburgh Section. Lee Oldfield, consulting 


engineer, Merz Engineering Co., Indianapoli 
repeated his observations on over-dri perform 
ince which had been iven on tl ul Pitt 


burgh program 


on 


In presenting hi section of the pa 


Barnes paid high tribute to Mr. White, w 
vith his staff had assisted in the development 
tl gears making possible th driv 


r inl 
incipie 


Mr. White devoted his portion of tl 


to tracing the history of t over-driv t 
iple and explained it vorkin rt vitl 
ides. 

Arthur W. S. Herrington, chairman of th 
Indiana Section, spoke of the almost universa 
idoption of the over-drive inciple in Eur 
where high taxation and fuel costs force engi 
neers to seek every possible increase in mileage 
from a given design of car. Col. Herrington 
remarks were based on a European trip tron 
which he has recently returned 

Attendance at Indiana’s November meeting 
reached 208 members and guests with 60 pat 
ticipating in the dinner which preceded the 
meetin 





Section Has Busy 
October Meeting 
@ No. California 


A wide range of interests was covered by 
everal speakers at the Oct. 9 meeting of the 
Northern California Section, held in San Fran- 
cisco, 

The meeting opened with a roll-call, during 
which each man present introduced to th 
meeting the person who was sitting to his lett. 
After this ceremony, Chairman Mosel an- 
nounced that Major Edwin C. Wood, superin 
tendent of transportation in the San Francisco 
division of the Pacific Gas & Electric Co., 


x 


would be in charge of the Dec. 14 meeting 


of the Section, which would include a dinner- 
dance and holiday jinks of an interesting char- 
acter. Several motion-picture stars have been 
invited to attend the December meeting, and 
a general attendance of 300 couples is antict 
pated tor the event. 

Following this announcement, Col. B. J. 


Arnold, of Chicago, gave a briet history of how 
the S.A.E., in its present organization, came to 
be formed. 

The next speaker was Joseph F. Long, vice 
chairman of the Section, who outlined aero- 
nautic activities in the Bay district, and how 
the Northern California Section could partici 
pate in them. 


Mr. Long was followed on the program by 
R. D. Bedinger, supervising inspector, 8th In 
specuon District, Bureau ot Air Commerce 
Mr. Bedinger took as his theme “Safety and 
Procedure in the Air.” Part of his talk de 
cribed the process by which airplanes are 
licensed and receive app! »ved-type certincates 
from the Bureau of Air Commerce in Wash 
ington. 

Next on the program were Messrs. Veale and 
Holman, the first discussing the projected han 
dling of vehicular traffic on the new San Fran 
cisco-Oakland Bay bridge, and the second with 
a resume of recent changes in motor-truck de 
ign and transportation. 

J. H. Wythe, assistant general manager, 
Pacific Motor Truck Co., gave a paper con 


cerned with practice in the store-door delivery 
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Alaskan Flight Story 


Draws Large Meeting 


@ Detroit 


HE “Army Alaskan Flight” and ‘Problems 

in the Development of a High-Speed Engine”’ 
were the major topics which attracted some 
300 to the combined Aeronautic and Passenge1 
Car Activity meeting of the Detroit Section 
Nov. 5. Rated as one of the most successful 
meetings in recent years trom the point ol 
view of interest, Major Ralph Royce, Comman- 
dant at Selfridge Field, who discussed the first 
topic, and Stanwood W. Sparrow, of the Re- 
search Department, Studebaker Corp., who 
talked on the latter, held the attention of 
their audience until close to midnight. 

In addition a treat was offered the Section 
in the shape of short addresses by Mr. and 
Mrs. Jean Piccard, of recent Stratosphere flight 
fame, who were guests of the Section for the 
evening. 

Particularly interesting in Mr. Sparrow’s 
paper were his comments on the effect of 
various engine parts of increases in speed and 
attempts to increase power. In addition to the 
routine opening up of engine breathing ability 
the attempts to increase power ran into such 
invesugations as proper manifolding tuning, to 
take maximum advantage of manifold pulsa- 
tions, selection of the proper type of ignition 
ystem, effect of and control of piston blow-by, 
Cw. 

Some random notes on this paper include 
the following: The effectiveness of an ignition 
system can be checked by testing it on a new 
engine with the gaps set at 0.050 in. 

Tests resulting from troubles demonstrated 
the necessity of keeping spark-plug leads well 
separated from coil wires to distributor. 

In the Studebaker investigations, the lowest 
compression ring usually failed before the upper 
rings. This was credited to blow-by at high 
speeds, and Mr. Sparrow anticipated that results 


probably might not be duplicated in actual 
service operation. 


following rapid expansion of the block during 


the high temperature periods occurring during 
detonation. 


Large diameter valve stems were 
help materially in reducing valve 
attributed to ability to 
better. 


found to 
pounding, 
carry the heat away 


Scoring of cylinder bores was found to be 


frequently not due to clearance considerations, 
but to lack of adequate oil film, with this film 
at the top of the bore possibly being burned 
away at the high temperatures encountered. 
Cylindrical milling of stud bosses of big ends 
was found to reduce connecting-rod failure. 
Copper lead bearings were found to be of 
great value in increasing reliability of bearings. 
Major Royce, in addition to a highly inter- 


esting account of events during the recent U. S. 
\rmy experimental and mapping flight to 
Alaska, recited some pertinent information as to 
pertormance of the planes. The latter were 
Martin center-wing bombers, equipped with 
Cyclone engines. All 12 planes which left on 
the flight returned. The flight started without 
any extensive previous service testing of the 
equipment, an interesting commentary 


on the 
reliability of these planes. 


Top speed of the equipment was rated at 
210 m.p.h., with a landing speed of around 
So. Fuel capacity of each ship was 452 gal., 
in four tanks, with a consumption of 60-70 gal. 


per hour for the plane. The ships, with the 


maximum load carried, were found capable of 
climbing on one engine. 


The flight personnel consisted of only 38 


men including the flight and service personnel. 
During the flight, the flight-commander’s ship 
was able at all times to keep in touch by 
two-way radio with both the station behind 
and the station ahead. One hop was 960 


miles in length, between Juneau, Alaska, and 
Seattle. Wash. 


Due to the lack of servicing 


equipment 
Expander rings were found to reduce blow-by available along the route ships were equipped 
field, pointing out that the frequency of ship materially, probably by doing one or both of in the nose with hand operated wabble pumps 
O ments is increasing because orders are small two things: keeping the piston straight and by means of which each ship could be gassed, 
vhi in these times, and the stores are therefore not aintaining ring contact with cylinder wall. oiled, and lubricated at each stop in less than 
willing to carry large stocks of a particular Both of these factors are vitally important in an hour, without requiring extensive ground 
eet item. controlling oil consumption at high speeds. equipment for servicing. 
to Brief talks by Messrs. Rice and Patch wound Mr, Sparrow was of the opinion that oil con- With the staff available, one of these land 
b up the meeting. Mr. Rice presented some fig sumption due to burning of oil on cylinder planes, which landed in the water in Alaska 
the ures showing how bus operations have built’ walls was a more important factor at high due to a switch to an empty gasoline tank, 
ting up tremendous mileages without time out for speeds than generally considered. and was obviously damaged as a result, was 
oli breakdowns, while Mr. Patch told some tea Cracks forming in the cylinder block at the repaired in six days by six mechanics. 
orm tures of the new ‘‘pancake” engines. valve ports, either between the ports, or be- Major Royce was introduced by Professor 
‘itt Sidney B. Shaw, chairman of the Section’s tween port and cylinder bore, were definitely Altman, vice-chairman in charge of the aero- 
placement committee, asked the cooperation of traced to detonation or pre-ignition as a cause. nautic activity in Detroit, and Mr. Sparrow by 
M1 other members in placing opportunities before Such cracks could be reproduced at will in Earl H. Smith, vice-chairman of the passenger- 
wl those members who are without employment. only a few minutes running time under pre- car activity of the Section. Clyde R. Paton, 
nent The meeting was attended by 92 members and _ ignition conditions. The cracks were deter- chief engineer of Packard, and Detroit Section 
rive guests with 76 at the dinner. mined to be tensile failures during cooling chairman, presided. 
noe (Continued from page 27 51 Class C—Diameter Increments. . Table 25 526 
vit 2 52 Class D—Pitch Increments..... Table 26 527 
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Pier | 43 Extra F—Class D—Screws .... Table 17 522 chief engineer, Monroe Auto Equipment Co.; Earle Buck- 
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Barnes and Oldfield 
Share a Meeting Spot 


@ Pittsburgh 


Procedure of the American Automobile As- 
sociation Contest Board in making performance 
tests for motor-vehicle manufacturers was de- 
scribed by Lee Oldfield, Merz Engineering Co., 
Indianapolis, at the Nov. 6 meeting of the 
Pittsburgh Section. Mr. Oldfield’s paper which 
was titled ‘““Automotive Pertormance” 
plemented by a talk on over-drive mechanisms 
by William B. Barnes, of the Barnes Motor De- 
velopment Co. Mr. Barnes’ talk was a brief 
digest of a paper prepared jointly by him and 
S. O. White, Warner Gear Co., tor presenta- 
tion at the November meeting of the Indiana 
Section. 


J. B. Fisher Describes 
“*Forty-Wheel Brakes” 


@ Milwaukee 


“Forty-Wheel Brakes—Their Design, Opera- 
tion and Adjustment” was the subject pre- 
sented by J. B. Fisher, which startled more than 
a hundred members and guests who turned 
out for the Oct. 3 meeting of the Milwaukee 
Section held in Waukesha. Mr. Fisher, who 
is chief engineer, Waukesha Motor Co. and a 
Councilor of the Society, did not, of course, 
stick literally to the announced subject.  In- 
stead he presented what was characterized as 
a “rare treat’ in a_ philosophical discussion 
which might be summed up in the phrase 


was sup- 


“always be open-minded.” 

The forty-wheel brakes to which he devoted 
his attention were those brakes to progress that 
are built up in men’s minds and by men’s 
prejudices and preconceived notions which are 
invariably expressed by a recoil from new ideas 
advanced in any field. ‘None of us,” said Mr. 
Fisher, “are exceptions when it comes to build- 
ing these brakes. In fact, all of us in our 
waking hours are busy building them for our 
own private use or improving some pet brakes 
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of our own design, or criticizing the brake 
pertormance of our fellow workers. Theu 
action is not always detrimental; it is the 
ability to use them wisely and promptly, and 
to release them when needed that discloses 
a man who has mastered one of the finer arts 
of living.” 

Among the particularly 
brakes that are quick-acting, difficult to release, 
and exceedingly popular, is the prejudice brake, 
Mr. Fisher pointed out 

General Manager John A. C. Warner was 
present and discussed points of Mr 


vicious types Ol 


Fisher's 
paper by drawing several examples from the 
experiences of Benjamin Franklin Following 
the discussion and announcement of the next 
meeting, refreshments were served 


Two Brake Papers 


Share A Program 
@ Northwest 


“To my mind the ability of the air brake to 
control trucks and to bring them quickly and 
safely to a stop is far more important than the 
operations required to impart motion,” said 
Ralph K. Whittlesey, Bendix-Westinghouse 
Automotive Air Brake Co., who spoke on 
“Automotive Air Brakes” at the Nov. 9 meet 
ing of the Northwest Section. Mr. Whittle- 
sey’s paper was followed by one on “Mechanics 
of the Brake Show Assembly” by George E. 
Bock. Mr. Bock’s talk was mathematical in 
nature, with liberal use of the blackboard and 
chart. Equations were introduced showing 
stopping distance of vehicles of certain weights 
and speeds when retardation is applied through 
the braking system. 

Because of the fact that when vehicle wheels 
are locked, the stopping distance depends only 
on speed and the highway coefficient of fric- 
tion, Mr. Bock advised that brakes should not 
be too powerful, leaving the wheel-locking 
possibility as far as possible out of range. 

Mr. Whittlesey gave a detailed description of 
the automotive air brake and some of its recent 


developments. One ot the newer developments, 


he said, was a second brake valve hand-oper- 
ated which actuates trailer brakes indepen- 
dently of the truck brakes. According to M1 
Whittlesey, the Westinghouse brak 
an average maximum retarding force of 350: 
lb. per drum, or 14,000 |b. for the whole 
vehicle equipped with four drums. 


produce > 


The meeting was held at the Hotel Gowman 
in Seattle and was attended by 57 members 
and guests of whom 35 attended the dinner 
preceding the meeting. 

Among those who participated in discussion 
of the two papers were: C. H. Bolin, Pacific 
Telephone & Telegraph Co.; S. W. Bushnell, 
The Automotive Engineering Co.; W. W., 
Churchill, Washington Motor Coach Co.; a. Gs, 
Holmstrom, Kenworth Motor Truck Co.: and 
H. A. Reinhart, Ethyl Gasoline Corp. 


Members Inspect 


Overhaul Shops 
@® Milwaukee 


The Milwaukee Section turned out in force 
tor the Nov. 7 meeting, some 150 members and 
guests enjoying the hospitality of the Mil- 
waukee Electric Railway and Light Co. at its 
Cold Spring Shops. 

J. H. Lucas, assistant to the president of the 
company and superintendent of rolling stock, 
opened the meeting with a series of slides and 
maps picturing the development in street-cal 
types and the moves made by this progressive 
utility to meet the changing conditions in 
transportation occasioned by the increasing use 
ot private automobiles. We were given a 
glimpse of the car of the future which may 
result from the President's conference on trans 
portation—a new type in which special atten 
tion has been given to the elimination of noise 

Henry S. Debbink, former Section chairman 
ind superintendent of maintenance on gasoline 
vehicles, presented the technical paper of the 
evening, “Factors Affecting Gasoline and Oil 
Consumption.” Accurate _ statistical 
maintained since the inception of bus service 


records 


xy the company were shown graphicall 


F. C. Patton Requests Withdrawal of His Name as Nominee 


N the October issue of the $.A.E. JouRNAL 

(p. 21) was published the list of nominees 
for officers of the Society for 1935 as proposed 
by the regular nominating committees. 


In the November issue (p. 24) was published 
the additional nomination of Fred C. Patton for 
Vice-President of the Transportation and Mainte- the best 


nance Activity, his 


After the mailing to the membership of the 
ballots for election of officers for 1935, the fol- 
lowing letter was received by the Secretary: 
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nomination 
proposed by a special nominating committee 
organized in accordance with the provisions of 
Paragraph C 47 of the Constitution and Para- 
graph B 27 of the By-Laws of the Society. [ 


My dear Mr. Warner: 

The ballot just received from your office for 
election of officers for the Society for the year 
1935 carries the names of both Mr. T. C. Smith. 
New York City, and myself as opposing nominees 


Nov. 7, 1934 


for the office of Vice-President. Transportation 


having been 


support. 


shall 


appreciate 


and Maintenance Engineering. 

While I greatly appreciate the honor of being 
nominated for this national office, I believe that 
interests of the Society require the 
unanimous election of Mr. Smith, and, therefore, 
desire at this time to withdraw my name from the 
list of nominations in his favor. 
this time to tender him my full and whole-hearted 


I also wish at 


having my _ withdrawal 


brought to the attention of the members in the 






next issue of the S.A.E. JOURNAL. 
With best regards, I am 


Cordially yours, 


Fred C. Patton. 


A High-Power Spark-Ignition 


Fuel-Injection Engine 


By Torbjorn Dillstrom 


Hesselman Motor Corp., Sweden 


HERE has, for many years, been a demand 

for an automotive engine more economical 
in operation than the gasoline engine. As the 
Diesel engine had early established a good repu- 
tation for economy, the development work on a 
more economical automotive engine quite natur- 
ally centered around this type of engine. 


Additional advantages can, however, be gained 
by combining fuel injection with spark ignition, 
and an engine of this type has been developed 
by K. J. E. Hesselman of Stockholm, Sweden, This 
engine is generally called the Hesselman engine. 


In the spark-ignition fuel-injection engine the 
charge is formed at a certain time before the 
spark occurs, and this makes it possible to mix 
fuel and air thoroughly whereby high output is 
secured. Engines operating on fuel oil with a 
compression ratio of 7.5 : 1 have given a brake 
mean effective pressure of over 125 lb. per. sq. in. 


The fuel is not injected until at the end of the 
compression stroke, and thus is not unduly heated 
by the heat of compression. A higher compres- 
sion-ratio can therefore be employed in this en- 
gine than in the carburetor engine without pre- 
ignition or detonation. The engine thus works 
in an efficient cycle. 


LTHOUGH the gasoline engine is a wonderful power- 
Avie for trucks, buses and other vehicles, for many 

years there has been a demand for an engine more 
economical in operation. Such an engine should have low 
fuel-consumption and also should be able to utilize a wide 
variety of fuels, so that the fuel which is at the moment the 
cheapest in any given locality can be used. Economy, how 
ever, is not the only requirement of such an engine, for, to 


[This paper was presented at the Semi-Annual Meeting of the Society, 
Saranac Inn, N. Y., June 20, 1934.] 


be able to compete successtully with the gasoline engine, it 
must approximate the general performance characteristics of 
this engine. Consequently, high power, high speed and 
smooth operation are necessary. 

Since the large Diesel engine had already made for itselt 
a good reputation for fuel economy and reliability, it natu- 
rally followed that attempts were made to adapt the Diesel 
engine for automotive purposes, and the early development 
work on a more economical automotive engine centered 
around the Diesel type. For those who had been in the 
center of the development work on the solid or airless-injec- 
tion engine, it was, however, apparent that the Diesel cycle 
did not lend itself as well to high-speed engines of small 
size as to the low-speed types of large size. 

One of the first to succeed in making a commercially 
successful airless-injection engine was K. J. E. Hesselman, and 
the research work on combustion chambers, ignition char- 
acteristics of fuel and the like, that was carried out in con- 
nection with the development of the Hesselman_ airless- 
injection Diesel-engine, showed that, although without doubt 
it was possible to develop a high-speed compression-ignition 
engine of small size, additional advantages could be gained 
by employing a different principle of charge-forming and 
burning. By combining pump injection of fuel with electric 
ignition, it was found that an engine could be built with 
performance characteristics that neither the carburetor engine 
nor the compression-ignition engine could obtain on account 
of their inherent principles of operation. 

The first trials with electric ignition were, in fact, made 
before the Diesel engine was invented; but, in those days, 
both the ignition devices and the knowledge of the prin- 
ciples of fuel injection were primitive. A renewed study of 
the problem in the light of knowledge obtained through the 
development work on the airless-injection engine showed, 
however, that an injection engine with spark ignition could 
fill an important place at the side of the carburetor engine 
and the compression-ignition engine. The development work 
on such an engine was therefore undertaken, and has led to 
the development of the special type of engine known as the 
Hesselman engine. 

In the following discussion I will first give a short descrip- 
tion of the Hesselman engine, and will thereafter show how 
this new type of engine differs in principle from other types 
of internal-combustion engines. 
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The working principle of the engine is as tollows: The 
air for combustion enters the cylinder in tangential direction 
during the suction stroke. The air is thus caused to rotate 
around the axis of the cylinder, and the rotating movement 
continues during the compression stroke. At the end of the 
compression stroke fuel is injected by the fuel pump. At full 
load, the injection begins 50 to 60 deg. ahead of top dead 
center and ends about 25 to 30 deg. ahead of top dead-center. 
The rate of fuel injection and the speed of air rotation are 
so related that, at full load, the fuel is evenly distributed 
throughout the whole combustion chamber. When idling, 
however, only a part of the rotating air is charged with fuel. 
In this way there is formed in the combustion chamber a 
cloud of fuel fog, which is caused to pass the spark plug by 
the rotating movement of the charge. The ignition is so 
timed that the spark occurs as the fuel cloud passes the plug 

Fig. 1 shows the location of the injection nozzle and the 
spark plug relative to each other. To prevent fuel from strik 
ing the cold cylinder walls, the piston is provided with a 
collar extending above the piston head. Any fuel crossing the 
combustion chamber strikes this collar. In this way dilution 
of the lubricating oil is prevented. 

Figs. 2 and 3 show details of the injection nozzle. Inside 
of the nozzle holes, larger cylindrical holes are provided 
which the oi! enters tangentially through a V-shaped channel. 
The oil is given high rotative velocity in these inner holes, 
and the tangential-speed component gives the desired distri 
bution of the fuel in the jet. 

It has been found necessary for satisfactory operation to 
throttle the air admitted when the engine idles, and also 
when it is run below a certain load. This throttling of the 


air is accomplished by means of a throttle valve similar to 
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Fig. 1—Relative Location of the Injection Nozzle and the Spark 
Plug 
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Fig. 2—Details of the Injection Nozzle 


the kind used on a gasoline engine. Depending upon the 


position of the throttle valve, a certain vacuum will be formed 
in the engine manifold. This vacuum acts upon a vacuum 
governor of the kind shown diagrammatically in Fig. 4. 
The vacuum governor consists of a cylinder and a spring 
loaded piston, the spring-loaded side of which is exposed to 
the vacuum and the other side of which is exposed to atmos 
pheric pressure. The piston thus takes a position always cor 
responding to the degree of vacuum in the manifold. The 
piston is connected to the control rod of the tuel pump, and 
in this way it is possible to obtain a certain relation between 
the vacuum in the manifold and the quantity of fuel injected. 
The vacuum governor also fulfils another function in addi 
tion to giving the proper fuel-air ratio. It works as a speed 
stabilizer. If, for example, the engine, idling, with the 
throttle valve in a given position, should tend to slow down 
in speed, the vacuum in the manifold decreases. As soon 


as 
the vacuum decreases the springs move the 


piston ol the 
governor, and the quantity of fuel injected by the pump is 


increased. This counteracts the drop in speed, and the gov 


ernor thus acts as a speed stabilizer. On light truck engines 
or marine engines, where no overspeed governor is required, 


the fuel pump is controlled solely by this simple vacuum 
governor. 


The foregoing briefly describes the principle of the Hessel 


man engine, and I will now discuss some of the reasons 


which have led to the development of this type of engine. 


Let us first consider the questions of power and economy, 


which are mainly dependent upon the following factors: 
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(1) Theoretical efhciency of the cycle on which the engine 
operates 

(2) Mechanical efhiciency 

(3) Efficiency with which the air is utilized 

(4) Heat loss during the working stroke. 


The efficiency tor an ideal engine working on the Otto 
cycle varies with the expansion ratio according to the follow 
ing formula: 


VU. | ( ) 'e) 


This efficiency is generally called the air-standard efhciency. 
This name, although generally adopted, is somewhat mis 
leading, since a perfect gas, and not air, must be used in the 
ideal engine. 

Curve 4 in Fig. 5 gives the values of the air-standard efh 
ciency for different expansion ratios using the value of 
¥ 1.3960. The air cycle assumes that heat is supplied at 
constant volume when the piston is at top dead-center. For 
the highest compression ratios, such a cycle would lead to 
terrific maximum pressures and it is therefore necessary to 
limit the pressures. This is done by supplying only part 
of the heat at top dead-center and the rest of it after the 
gases have been partially expanded. This, however, changes 
the efficiency of the cycle, as the expansion ratio no longer 
is the same as the compression ratio. 

Let us take a pressure of 1000 lb. per sq. in. as the maxi 
mum limit. A ratio of 10:1 is then the highest compression 
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Fig. 3--Further Details of the Injection Nozzle 
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Fig. 4—Diagrammatic Sketch of a Vacuum Governor 


ratio at which all of the heat can be added at constant vol- 
ume. For each ratio above 10:1, less and less heat can be 
added at constant volume, the remainder being added at a 
constant pressure of 1000 lb. per sq. in. 

Curve B of Fig. 5 shows the resulting efficiency from this 
composite cycle. The ideal air cycle as well as this composite 
cycle, assuming ideal gas, is of course far removed from prac- 
tical possibilities. For comparison of real engines, a cycle 
that is of more value is one based on the properties of the 
working substance actually used and simplified only by the 
assumptions that the heat is transmitted instantaneously to 
the working substance and that there is no loss of heat 
through the walls of the combustion chamber. 

Pye gives, in his book “The Internal-Combustion Engine” 
the curve for the efficiency of a 20 per cent weak mixture. 
This curve, as indicated at C in Fig. 5, is based on the actual 
working substance and is calculated from the most accurate 
data available for calorific values and volumetric heats and 
the known behavior of CO, and water with respect to disso- 
ciation at high temperatures. Pye has also corrected this cycle 
for a limited maximum pressure. In this case the limit is 
gt5 lb. per sq. in. 

Curve D ot Fig. 5 shows the efficiency of this cycle. This 
curve thus represents an approachable though not an obtain- 
able ideal for an internal-combustion engine working with 
reasonable maximum pressures. The curve is interesting in 
that it shows that practically no gain in efficiency is obtained 
by increasing the compression ratio over 14:1 or 15:1. At 
10:1 the efficiency is 48 per cent and at 15:1 it is 50.8 per 
cent. It can be shown that a further increase of the ratio 
to 20:1 is almost entirely without influence on the efficiency, 
which rises to only 51.3 per cent at this ratio. 


, 


The efficiencies referred to are all indicated efficiencies. 
The picture is not complete without taking into account the 
mechanical losses. The economy, as well as the power, is 
dependent on the engine friction. On account of its heavier 
reciprocating parts, high compression and maximum pres- 
sures and large number of piston rings, the mechanical eff- 
ciency of the compression-ignition engine is relatively low. 
[t is very difficult to measure exactly the friction of a high- 
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Fig. 5—Curves Showing Values of the Air-Standard Effi- 


ciency for Different Compression Ratios 


compression oil-engine, but the figures available show that 
the friction increases rapidly with the compression ratio. 

Gildner gives the values shown by Curve E of Fig. 5, 
and Biggar, of Leyland Motors, Ltd., mentions the figure 79 
per cent for a compression-ignition engine with a 16:1 com- 
pression ratio and 87 per cent for gasoline engines with a 
5-5:1 ratio. 

Although the figures for the mechanical efficiency of en- 
gines of different designs vary within rather wide limits, the 
curve given by Gildner no doubt gives a true picture of the 
character of the variation in the mechanical efficiency with 
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Fig. 6—Fuel-Consumption Curves Obtained 
from Tests of a Hesselman Engine 


Fuel Consumption, Ib. per b. hp. per hr. 
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different compression ratios. If the values given by Gildner 
are multiplied by those calculated by Pye for an actual work- 
ing medium and a maximum pressure of 915 |b. per sq. in., 
the efhciency shown by Curve F of Fig. 5 is obtained. Ac- 
cording to this curve, the most efficient engine should be an 
engine working with a compression ratio of about 10:1. As 
a matter of fact, very little is gained by going over a 
ratio of o:x. In this connection, it should be 
that we are dealing with high-speed engines. 


remembered 
The peculiar 
thing is that, with a few rare exceptions such as special high 
compression airplane-engines and the like, there is no com 
mercial engine working with this optimum compression ratio. 
All carburetor engines are well below this desired compres 
sion ratio, and all high-speed compression-ignition engines are 
considerably above it. The question then arises as to the 
reason for this situation. It is the fuel that gives the answer 
to this question. The properties of the fuel determine the 
compression ratio in compression-ignition engines as well as 
in gasoline engines. 

In a compression-ignition engine it is necessary for well- 
known reasons to obtain ignition of the injected fuel almost 
immediately after injection. To obtain this rapid ignition, 
the fuel must reach its ignition temperature in a period otf 
time corresponding to only a tew degrees of crankshaft travel. 
Che fuel therefore must be injected into an atmosphere the 
temperature of which is well over the ignition temperature 
ot the fuel, and this temperature is obtained by a high com- 
pression-ratio. In a carburetor engine, on the other hand, all 
of the fuel is introduced into the cylinder during the suction 
stroke. To avoid spontaneous and uncontrolled ignition of 
the charge, it is necessary to keep the temperatures and con- 
In the car- 
buretor engine the heating of the fuel is objectionable, and 


sequently the compression ratio relatively low. 


in the compression-ignition engine it is desirable. It is 
obvious that the heating of the fuel is a question of tempera 
ture, but it must not be overlooked that it is also a question 
of time. In a carburetor engine the fuel picks up heat from 
the walls of the combustion chamber during the 360 deg. of 
the suction and compression strokes, and is exposed to the 
heat of compression during the whole compression stroke. 

Is it not possible to use a higher compression-ratio in a 
spark-ignition engine if the time during which the fuel is 
It is. 
sible only in an injection-type engine, and it is one of the 


exposed to heat is decreased? This is, however, pos 


principles of the Hesselman engine. In this engine, fuel 
injection starts 50 to 60 deg. before top dead-center, and the 
fuel is subjected to the heat of the combustion chamber dur 
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ing a relatively short time. Depending upon the fuel used, 
and the size and design of the engine, Hesselman engines 
can work with compression ratios of from 6:1 to 10:1. 

The factor that limits the output of an engine of a given 
size is the air. It is possible to supply an almost unlimited 
amount of fuel to the engine, but the air supply is limited by 
the swept volume. It is therefore necessary to make the best 
possible use of the air. In a carburetor engine this is rather 
easy. Fuel is supplied to the cylinder during the suction 
stroke and has plenty of time in which to mix with the air 
and evaporate, and at the end of the compression stroke a 
homogeneous gas-mixture is ready to be ignited. When the 
spark ignites this mixture, one of the most efficient processes 
of combustion and flame propagation known to engineers 
is started. 

In the compression-ignition engine the mixing of the fuel 
with the air is a comparatively difficult problem, and much 
of the development work on this type of engine has been 
concentrated on this point. It is necessary for the injected 
fuel to be evenly distributed throughout the air-charge of 
the combustion chamber and, to obtain this distribution, the 
combustion chamber has been formed so as to suit the shape 
of the spray, the air-charge has been given a rotating or tur- 
bulent movement, or pre-combustion chambers have been 
employed. It is a well-known fact, however, that the com- 
pression-ignition engine does not utilize the air very effici 
ently, and it is necessary to supply a considerable amount 
of excess air to this type of engine. The reason for this is 
obvious. 

There are two factors controlling the mixing of the fuel 
with the air. One is space and the other is time. The first 
factor is usually well taken care of. The other factor, how- 
ever, cannot be taken care of as easily in a compression-igni- 
tion engine because it is necessary, for the proper operation 
of the engine, that the fuel be burned as soon as possible 
after it comes into contact with the air in the combustion 
chamber. Only the first fuel injected meets fresh air. The 
fuel thereafter injected has to be injected through air that has 
already been utilized. This necessarily brings about the con- 
dition that in some parts of the combustion chamber more 
fuel is concentrated than can be burned without smoke; 
whereas, in other parts, there is a surplus of air not reached 
by the fuel and thus not utilized. 

In the Hesselman engine where the fuel-injection starts 50 
to 60 deg. before top dead-center, the fuel has a certain time 
after it is injected to mix thoroughly with the air and, when 
ignition occurs, the spark ignites a pre-formed mixture and 
the combustion process is the same as in a carburetor engine. 
It is in this way possible to make very good use of the air, 
and high power can be obtained with a clean exhaust. With 
a properly designed nozzle, the exhaust remains invisible up 
to very near the maximum obtainable power. 

To sum up, the fuel injection in the Hesselman engine is 
timed so late that the fuel is not unduly heated, but early 
enough so that a complete mixture is formed before ignition. 
This engine thus fulfils the two main requirements for an 
internal-combustion engine. It works on an efficient cycle and 
it utilizes air efficiently. 

Fig. 6 shows two fuel-consumption curves obtained from 
tests of a 7.5:1 compression-ratio Hesselman oil-engine having 
a 4.13-in. bore and a 5.35-in. stroke. These results must be 
considered as good for a high-speed oil-engine, but should by 
no means be regarded as final for this engine type. 


Although much research work has becn done on this 


engine, it is only a fraction of what has been done on car- 
buretor and compression-ignition engines, and there are still 
possibilities for improving both the fuel consumption and the 
power output of engines of this type. 

The results shown in Fig. 6 were obtained with an engine 
having a combustion chamber of the design shown in Fig. 
7. This combustion chamber differs from the design original- 
ly used, as shown in Fig. 1. In the design now used, the 
spark plug and the injection nozzle are placed in the cylinder 
head instead of in the block. This has the advantage that it 
is no longer necessary to split the collar on the piston for 
the spark plug and the injection nozzle. Consequently, the 
piston rings can be carried in the collar of the piston and 
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kig. 7—Combustion Chamber Differing-from the Original 
Design 


the piston itself can be made shorter and lighter. Due to 
the better heat conduction through the piston rings, the tem- 
perature of the collar is lowered and a higher compression- 
ratio can be used because of the resulting cooler combustion- 
chamber. 

This combustion chamber has an extremely compact and 
simple shape. With regard to heat losses, it has a decided 
advantage over most of the modern high-speed compression- 
ignition engines, where the gases are forced through narrow 
passages with resulting appreciable heat and pumping losses. 
This combustion chamber lends itself very well to a thorough 
mixing of the fuel with the air, as it has no dead pockets, 
throats or clearances where the fuel cannot reach the air. 
The importance of this is illustrated by the following example. 

For certain reasons, a Hesselman engine was built with a 
clearance outside of the piston collar containing roughly 10 
per cent of the volume of the combustion chamber. This 
engine did not give satisfactory power, and the reason was 
simple. The ro per cent of the air in the dead pocket outside 
the collar was never reached by the fuel. By changing the 
design so that the pocket was eliminated, the output of the 
engine was increased in proportion to the additional amount 
of air reached by the fuel. 


No matter how good an engine may be with respect to fuel 


December, 1934 











































































Fig. 8—Truck Engine Built by A. B. Volvo, of Gothen- 
burg, Sweden 


consumption, power and general performance, its commercial 
value is very much restricted if it is sensitive to differences 
in the properties of the fuel. For the engine designer, the 
most important property of the fuel is its thermal stability 
In gasoline engines, fuels of low thermal stability cause detona 
tion and knocking. 

When the high-speed Diesel-engine was developed, it was 
not expected that it would be sensitive to the quality of the 
fuel used, and no troubles of the same nature as detonation 
and knocking in gasoline engines were expected. It was, 
however, soon found that the thermal stability of the fuel 
was of the same importance as in the gasoline engine. In the 
compression-ignition engine, however, fuels with low thermal 
stability are the best, and fuels which have a high thermal 
stability might cause very bad knocking and rapid pressure-rise 
in engines having smooth operation on suitable fuels. If the 
thermal stability is very high, the ignition lag might be so 


long that the ignition occurs after most of the fuel is injected, 





Fig. 9—Truck Engine Built by the Swedish Firm of 
Scania Vabis 
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which, in a high-compression engine, gives tremendous maxi 
Inum pressures. 

During the last few years, synthetic or cracked fuels have 
appeared on the market. These are produced by high-pres- 
sure cracking-processes. Such fuels contain a much higher 
percentage of aromatics than the fuels distilled from crudes. 
They have, therefore, a high thermal-stability, and are not 
very well suited for high-speed compression-ignition engines. 
Benzol, alcohol and most of the vegetable oils also are impos- 
sible as Diesel fuels on account of their thermal stability. 

In a spark-ignition engine the local high temperature of 
the electric spark is, however, sufficient to start the ignition 
even of a tuel with the highest thermal-stability, and from 
the spark the flame front advances through the mixture, which 
burns in an orderly manner. As these fuels are not liable 
to self-ignition, and to knocking, a very high compression- 
ratio can be used if desired, and these fuels, some of which 
are very cheap because they cannot be used as Diesel fuels, are 
tor the Hesselman engine what the premium gasolines are 
for the carburetor engine. 

Very interesting tests have been made with tar oil obtained 
as a by-product from coke manufacture. It has hitherto been 





Fig. 1O—An American-Built Four-Cylinder Engine Used 
for a Portable Air-Compressor 


dificult to find a use for this oil, which in some countries 
is produced in abundance. It has a very high thermal stability 
and is an excellent fuel for the spark-ignition injection-engine. 
Engines of this type have also been operated with good results 
with alcohol, and there is nothing to prevent the use of 
gasoline. 

The carburetor engine needs a fuel that can be easily vapor 
ized, and the compression-ignition engine needs a fuel of low 
thermal-stability. For the Hesselman spark-ignition injection 
engine neither of these properties is necessary, and with regarct 
to fuel this engine is the real universal engine, since almost 
any fluid fuel can be used, provided the viscosity is not too 
high. This is a very important factor, because, in addition 
to being very economical, the engine offers the additional 
advantage of the possibility of using the fuel which at the 


moment is the cheapest in the locality where the engine is 


used. 


On account of the great variety of fuels that can be used, 
the problem of distribution is simplified. This is a question 
of less importance in some countries than in others. If we 
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take, tor example, a country such as England, which has 
a relatively small area, and where practically all the fuels are 
imported, it is relatively easy to specify and to distribute a 
fuel that is particularly suitable for high-speed compression 
ignition engines. On the other hand, in a country of large 
area, and one where oil of different qualities is produced in 
different parts of the country, it is much more advantageous 
to be rid of the dependence on a certain quality of fuel. This 
is also very important tor export business. 

Twenty-five different models of Hesselman spark-ignition 
oil-engines are now being built, and the engines are being 
used tor trucks, tractors, buses, motorboats, and for stationary 
purposes. Experimental work is being carried out on aircraft 
engines. 

rig. 8 shows a six-cylinder 3/2 x 4.3-in. truck-engine built 
by A. B. Volvo of Gothenburg, Sweden, and Fig. g shows a 
4.13 X 5.35-in. bus and truck engine built by the Swedish 
firm of Scania Vabis. About 500 of these engines are now 
in use in different parts of the world, including China, the 
Dutch East Indies, Africa and South America. 

Fig. 10 shows an American-built four-cylinder engine used 
tor a portable air-compressor. Over 500 of these engines 
have been sold in different countries in Europe, and all over 
Europe American-built spark-ignition oil-engines are now 
competing most successfully with European compression- 
ignition engines. 

From a practical standpoint, one of the important advan- 
tages is ease of starting. It is not practical to carry batteries 
for starters and glow plugs on many types of industrial engines 
and tractors, and with an oil engine it is no doubt a decided 
advantage to retain the certainty and ease of hand starting 
of the gasoline engine. It is well worth while to know that 
even engines up to 6'%4-in. bore and 8-in. stroke are started 
by hand. 

The engine shown in Fig. 11 has been used during the past 
year by the Swedish Customs for Coast Guard boats. These 
boats operate winter and summer on the coast and in the 
open waters of the Baltic Sea not far from the Arctic Circle. 
Ease of starting and reliability of operation under all circum- 
stances are therefore very important factors in this case. After 
thorough tests with this relatively small engine, the authori- 
ties have decided to equip their larger boats with spark-igni- 
tion oil-engines, and a special 64 x 8-in. type of engine with 
six cylinders is now being built for this purpose. Beside the 
good economy and ease of starting, the freedom from fire 
hazard was one of the deciding factors in this instance. 

Several engine types are built for railcar use, and Fig. 12 





Fig. 11—Engine Used by the Swedish Customs for Coast- 
Guard Boats 





Fig. 12-Engine Built by the Waukesha Motor Co. for 
Railear Use 


shows a 64 x 7-in. six-cylinder engine suitable for this pur- 
pose, built by the Waukesha Motor Co. 

In conclusion I wish to say that, although the high-power 
spark-ignition oil-engine is a comparatively recent develop- 
ment, satisfactory results have been obtained, and it has been 
proved that the basic principles are sound. The engine has 
proved its practicability and reliability in several fields. It is 
expected that the immediate future will witness further very 
interesting developments of this type of engine, and several 
well-known firms in the United States, England, Germany, 
Italy, Sweden and Austria are now cooperating on the further 
development of the Hesselman spark-ignition injection-engine. 


Discussion 








Two Opposite Lines of 
Development Suggested 


——F. C. Mock 


Bendix Research Corp. 


N our research work, which is largely concerned with fuel 

feeds, this engine, the carburetor engine, and the com- 
pression-ignition engine, all seem brothers in the same family. 
With each the fuel must be metered, then vaporized or 
“cracked” to the molecular state, then diffused in the air 
charge, and then ignited, in order that efficient combustion 
may be realized. From our experience with them all, I am 
rather certain that several forms of the fuel-injection spark- 
ignition type will be found advantageous for different auto- 
motive duties. 

An outstanding characteristic of this type of engine—as 
with the Diesel—is the tendency toward “stratification” of 
the fuel. To anyone contemplating experimental work along 
this line, I wou!d recommend starting with a single cylinder, 
with as many tapped holes for spark plugs as can be con- 
veniently arranged; as it probably will be found, when this 
test engine is first started, that considerably leaner fuel-charges 
can be ignited with some plug locations than with others. 

Further work probably will disclose that this engine may 
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be developed in two opposite directions. One extreme will 
have turbulence, injection of fuel on the intake stroke to give 
a longer time for vaporization, and fairly complete mixing 
of the charge. It will have more power than the carburetor 
engine of the same displacement, fire with leaner mixtures 
and behave better in every way; but it will have nearly the 
same detonation limitations on fuel as the carburetor engine 
would have if supercharged to the same power, with equally 
low intake-charge temperature. While it will have high 
maximum explosive pressures, it will not have the tendency 
to “thump” sometimes found with the compression-ignition 
engine. Its fuel and air charges will have to be accurately 
coordinated, just as with the carburetor engine. Its fuel 
consumption, in pounds of fuel, times British thermal units 
per pound, per horsepower hour, will be a little better than 
with a carburetor engine well designed for low fuel-consump- 
tion—which many are not—but not as low as with the com- 
pression-ignition engine working under favorable conditions. 

The other extreme of development of this engine will have 
a much higher compression ratio than could be tolerated with 
a full homogeneous charge of air and fuel, detonation being 
prevented by limiting the turbulence and by injecting a re 
duced fuel-charge just before ignition in such a way that 
it is localized to something better than a 16:1 air-fuel ratio 
around the spark plug, with a leaner ratio existing in the 
farther positions of the combustion chamber. Such an engine 
will have lower mean effective pressure than the above-men 
tioned form or the carburetor engine; its specific fuel-con- 
sumption will tend to be lower by virtue of the higher 
compression and expansion ratio, but higher because the air 
dilution will reduce the efficiency of the cycle; also, higher 
because there may be stray wisps of fuel vapor in the extreme 
portions of the combustion chamber, separated from the main 
fuel-charge by zones of air alone, by which complete ignition 
may, be delayed. I want to say that, for any given compres- 
sion ratio, we have always gotten lower fuel-consumption with 
what seemed to be a homogeneous air-fuel mixture than with 
any stratified condition which may be offset if the latter per- 
mits a higher compression-ratio. With this combination, 
close coordination of the fuel-air ratio may not be so necessary. 

Actually, a compromise between these two extremes would 
be chosen. I must confess that in our own efforts to approach 
the second form, with an open combustion-chamber, we have 
usually gotten a rather cantankerous engine, one acting 
something like these hard-starting small two-cycle marine- 
engines; however, I hope that other experimenters may be 
more successful. I would say also that our experience defi 
nitely approves the detail design of the newer form shown 
in Fig. 7 of Mr. Dillstrom’s paper. 


Results of Tests Made at 
Langley Field Outlined 
—A.M. Rothrock 


Associate Physicist, 

National Advisory Committee for Aeronautics 

HE use of spark-ignition with the injection of heavy fuels 
undoubtedly offers interesting possibility and Mr. Hessel- 
man and his co-workers have obtained some very interesting 
results with this combination. Fig. 5 of Mr. Dillstrom’s paper, 


showing the efficiency of the various compression ratios, 1s 
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interesting. I think it is about time that we discard the air- 
cycle efficiency entirely, because the more correct data such 
as that given by Mr. Pye is so much more useful. I do not 
believe that curve FE, and, as a result, curve F, is representa- 
tive, particularly in the light of the fuel consumptions given 
in Fig. 6 tor the Hesselman engine. The minimum consump- 
tion is about 0.43 lb. per b.hp.-hr., while a consumption of 
0.40 is fairly common with the compression-ignition engine 
and the Junkers aeronautical engine shows a consumption of 
0.36. So, tor the present, the compression-ignition engine 
still has the advantage on fuel consumption. 

We conducted some tests at Langley Field two years ago 
on spark ignition with fuel injection. Using the N.A.C.A. 
combustion apparatus at a compression ratio of 13 we injected 
Diesel fuel, gasoline, and hydrogenated safety fuel. Although 
the air pressure was comparable to that experienced in the 
conventional engine the air temperature was much lower, 
so much so that Diesel fuel would not auto-ignite unless the 
engine jacket was heated to 250 deg. fahr. The most inter- 
esting results found from these tests was that the most com- 
plete combustion with injection on the compression stroke 
occurred with the injection of the fuel leading the igniting 
spark by about 30 crankshaft deg. at a speed of 1500 r.p.m. 
This relationship held whether the fuel was injected at 50 
deg. before top-center or 80 deg. before top-center. With a 
time interval ot less than 30 crankshaft deg. between injection 
and spark, the combustion became slightly weaker until the 
point was reached at which no ignition took place. With a 
time interval greater than 30 deg., the combustion got pro- 
gressively weaker until the injection was leading the igniting 
spark by 180 crankshaft deg. or more. Then the combustion 
again became stronger, finally showing the typical spark- 
ignition detonation. From the data given in Mr. Dillstrom’s 
paper, the lead of the injection over the spark was about the 
same as that which we found to give the maximum combus 
tion. 

It is true that the mixing of the fuel and air in a compres- 
sion-ignition engine is a dificult problem. The rate of mixing 
depends on the rate of fuel-spray disintegration, vaporization, 
and diffusion, as well as on the time and space. If the fuel 
is injected into the engine on the intake stroke, all of these 
events occur comparatively slowly. As the time of injection 
is changed to take place on the compression stroke, the rates 
increase but the time available for the mixing decreases. The 
increase in the rates is caused by the increase in the density 
and temperature of the air into which the fuel is sprayed. 

[It is only on the last part of the compression stroke, how- 
ever, that the increase becomes appreciable. At a compres- 
sion ratio of 13 the air density at 50 deg. before top-center 
is 3.5 times that during the intake stroke; whereas, at 20 deg. 
before top-center, the density has increased to 8.5 times its 
original value. We therefore see that the condition of the air 
into which the fuel is sprayed must also be considered in 
comparing different methods of obtaining combustible mix- 
tures in the engine. Although it is true that the compression- 
ignition engine does not utilize all the air available, neither 
does the engine described by Mr. Dillstrom; for, otherwise, 
the brake mean effective pressure would be appreciably higher 
than that given in Fig. 6. It would be interesting to know 
at what compression ratio the’ data were obtained. For com 
plete utilization of the air at a compression ratio of 6—the 
minimum mentioned by Mr. Dillstrom—the brake mean 
effective pressure should be in the neighborhood of 135 Ib 
per sq. in. 
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Automotive En gineering 


Balancing Problems 


By Thomas C. Van Degrift and John M. Tyler 


General Motors Research Laboratories 


HE authors state that the balance of a ma- 

chine part or group of machine parts is a 
function of the motion of their center of gravity, 
and that perfect balance of the moving parts 
exists when their center of gravity remains sta- 
tionary. 


When the center of gravity oscillates, unbal- 
ance is present, the amount being proportional to 
the magnitude of the oscillation of the center of 
gravity. 


The subject of balancing is discussed practi- 
cally, balancing machines being also described 
and commented upon. The seven main require- 
ments of a good balancing machine are stated. 


Regarding balance limits, in computing those 
for an assembled engine, the first item is to obtain 
the balance on each of the rotating parts and the 
second, to ascertain the limit to be placed on the 
fits of “pilots.” In conclusion, fourteen items 
constituting the total unbalance of the engine 
chosen for illustration are enumerated. 


HE balancing of rotating parts is one of the oldest 

problems and probably the one with more mystery 

attached to it than to any other problem in mechanical 
engineering. Years ago, noise and vibration in machinery 
used by the public was not considered to be objectionable. 
In fact, rotating machinery was expected to be noisy and 
rough in its performance. The power of an engine was often 
judged by the noise it made. You probably have all heard 
of “power roar,” “the good old hum” and expressions of a 
like nature. These expressions have all passed on, and we 
are now grading engines and cars according to their smooth- 
ness. The automobile buying public does not want to hear 
or feel vibrations produced by the powerplant of the car. 
This problem is not as mysterious as it may seem on first 


{This paper was presented at the Production Meeting of the Society, 
Detroit, Oct. 10, 1934.] 


sight, and the purpose of this paper is to try to make this 
subject a little clearer for those who do not come into contact 
with balancing problems every day. 

The balance of a machine part or group of machine parts 
is a function of the motion of the center of gravity of that 
part or group of parts. Perfect balance of the moving parts 
exists when their center of gravity remains stationary. When 
the center of gravity oscillates, unbalance is present, the 
amount being proportional to the magnitude of the oscillation 
of the center of gravity. 

If a rotating body is supported on a fixed axis with its 
center of gravity on this axis, the center of gravity will 
remain stationary as the body rotates. This body is then in 
balance. If the center of gravity of the body is a distance e 
from the axis of rotation, it is unbalanced by an amount we, 
where w is the weight of the body. This type of unbalance 
is called rotational unbalance. 

The center of gravity of a reciprocating part of a machine 
moves with the reciprocating part and produces an unbalance 
equal to the product of the weight of the part and its ampli- 
tude of motion. This type of unbalance is called reciprocating 
unbalance. 

If one could hold an engine in his hands and let it run 
and not feel any vibration, the engine would be in balance. 
Individual parts might be very badly unbalanced, but the 
sum of all of these unbalances would add up to zero. The 
instantaneous center of gravity of the whole engine mechan 
ism would remain stationary in space. 

Another way of looking at this phenomenon of unbalance 
is that the acceleration of a machine part involves a force 
which reacts on the machine, tending to move it in the 
opposite direction. An unbalanced rotating body involves a 
constant angular acceleration of the center of gravity of the 
body which produce, a rotating force. This force passes 
through the axis of rotation and acts in the direction of the 
center of gravity of the body. This force is called centrifugal 
force and, at a given speed, is in proportion to the product 
of the weight of the body and the distance of its center of 
gravity from the axis of rotation. A reciprocating body 
involves a variable linear acceleration. The force reacting on 
the machine tends to push the machine forward and back- 
ward in line with the motion of the reciprocating body. The 
amplitude of this variable force at a given frequency of 
motion is in proportion to the product of the weight of the 
body and its amplitude of motion. 
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If several machine parts are bolted together into one 
assembly as shown in Fig. 1, and each part is unbalanced 
with respect to the axis of rotation, the unbalance of the 
assembly is the vectorial sum of the individual unbalances. 
This resultant unbalance can be eliminated by the addition 
of another equal unbalance placed at 180 deg. from it so as 
to oppose or “balance out” the unbalance of the assembly. 
This process can be considered as either a balancing of cen 
trifugal forces until the bearing loads are zero, or as a 
juggling of centers of gravity, until the center of gravity of 
the assembly is on the axis of rotation. 

If we have a reciprocating unbalance, say the reciprocating 
parts of a single-cylinder engine as shown in full lines in 
Fig. 2, unbalanced forces will be set up which can be balanced 
only by setting up a duplicate set of counter forces. The 
addition of a duplicate reciprocating system connected to 
the crankshaft on the opposite side, shown in dotted line in 
Fig. 2, will accomplish this result, although the addition of 
another cylinder in line with the first, as in Fig. 3, will not. 
The angularity of the connecting rod introduces irregularities 
in the piston motions so that, with the arrangement shown 
in Fig. 3, the reciprocating forces do not balance out 
completely. 

The two types of unbalance in automotive engines, inherent 
reciprocating unbalance and rotational unbalance, must be 
handled by two different groups of engineers, the designers 
and the balancing department. The design of the engine 
determines its inherent unbalance, that is, the balance of 
reciprocating parts. The one, two, three and four-cylinder 
engines of the conventional type are inherently unbalanced 
because the forces of the reciprocating parts do not balance 
each other. Several designs of eight-cylinder engines are also 
unbalanced such as: the straight eight with a crankshaft 
which has four throws in one plane at one end and four 
throws in a plane at go deg. at the other, the go deg. 
V-eight with all throws in one plane, and the 60 deg. V-eight. 
No matter how accurately the individual parts of these 
engines are balanced, the engine as a whole is unbalanced. 
At present, however, there are practically no passenger cars 
built in America with inherently unbalanced engines. The 
four was the last to disappear. Now, the only unbalance is 
the rotational unbalance. 





Fig. 1—Several Machine Parts Bolted Together into One 
Unbalanced Assembly 
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Fig. 2—Illustration of Fig. 3—An Arrange- 
Reciprocating Unbal- ment in Which the 
ance Reciprocating Forces 


Do Not Balance Out 
Completely 


Thus tar, the discussion of rotational balance has been 
confined to thin bodies, such as the one shown in Fig. 1, 
rotating about an axis perpendicular to the plane of the body. 
If the body has considerable length along the axis of rotation, 
we must work with a gravity axis instead of a center of 
gravity 

Consider for the moment a long irregular body such as a 
crankshaft. If the shaft is cut by closely spaced planes at 
right angles to its main bearing centerline and the center of 
gravity of each section is plotted in a polar diagram, it will 
be found that the curve connecting these centers of gravity 
points is an irregular spiral. It is obviously impossible to 
balance each of these sections individually but, if they are all 
properly spaced so that the shaft will rotate without any 
centrifugal bearing loads at either end, the shaft will be 
in balance. The balance of the shaft can be calculated by 
taking moments of the unbalance of each section about one 
end main bearing and thus computing the reaction at the 
other main bearing. Then, an additional weight at this other 
end can be added to reduce the bearing reaction to zero. 
The process may then be reversed and the weight found 
which may be added at the other end to reduce its bearing 
reaction to zero. The shaft is then balanced about its axis 
of rotation; the gravity axis has been made to coincide with 
the axis of rotation. 

Engineers often split up the unbalance of a body which 
has considerable length along the axis of rotation into 
“static” and “dynamic” unbalance. Static unbalance is so 
called because it can be detected by a static test. A crank 
shaft, for example, can be placed with its end main bearings 
on level straight rails and the heavy side of the crankshaft 
will cause the shaft to roll until the heavy side reaches the 
bottom. By experimentally changing the balance of the shaft 
until it has no tendency to roll from any position, the shaft 
will be brought into static balance. 


Dynamic balance is so called because it can be detected 
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by a running test only. Dynamic unbalance produces a 


couple which tends to rock the body about its center of 
gravity with a rotary motion. The only means available for 
detecting the dynamic unbalance of a body is the measure 
ment of the movement of the body when rotated in flexible 
bearings. 

Using the same example as before, if one could hold an 
engine in his hands, say with one hand at the front and 
the other at the rear, and let it run and not feel any vibratory 


movement of the crankshatt axis, the engine would be in 
dynamic balance. 


Balancing Machines 


The balancing machinery in use in the automotive industry 
for balance of rotating parts includes a wide range of designs. 
Static unbalance is measured on machines which rotate the 
part to be balanced and also on machines which allow the 
part to find a stationary position, which is determined by 
its balance. Dynamic unbalance is always measured by rotat- 
ing the part to be balanced, but some machines require that 
it be rotated at or near the resonant frequency of its mount- 
ing and other machines use a speed above or below resonance. 

Of the two types of static balancing machines already 
mentioned, there is considerable difference in the accuracy. 
In a machine where the unbalanced part is not rotated, the 
ctuating torce available to overcome the friction of the 
suspension, and move the part to a position which indicates 
its unbalance, is the couple of the unbalance itself. In a 
machine where the unbalanced part is rotated, the actuating 
force available to overcome the friction of the suspension 
and move the part to a position which indicates its unbalance 
is the centrifugal force of the unbalance. This centrifugal 
force may be adjusted to any desired value by regulation of 
the operating speed. For a given refinement of indicating 
mechanism and suspension, the rotating balancing machines 
have an accuracy of 5, 10 or 100 times that of the stationary 
machines, depending on the speed of rotation. Another 
distinct advantage of the rotating machine is that its motion 
helps it to settle at its exact position of equilibrium. 

The widest divergence in the design of balancing machines 
is found in the means used for indicating the unbalance. 
Of the methods used in connection with rotating machines, 
there are three in general use. One method involves the 








Fig. 4 Principles Involved in the Moment Balance 
The letter F indicates the bearing reaction due to un- 
balance at one end of the shaft 


addition of a known unbalance at two different angles; first 
one, then another. The readings of the motion of the part 
to be balanced are then used in a slide-rule arrangement to 
compute the angle and amount of the unbalance in the part 
being balanced. A second method is to add unbalance experi- 
mentally to the part being balanced until the movement of 
the part is zero. The angle and amount of unbalance added 
to the shaft can then be read from the machine. 

A third type of indicating mechanism has been developed 
by the Research Division of the General Motors Corp., and 
is direct reading for both angle and amount of unbalance. 

The foregoing indicating mechanisms are used on rotating 
balancing machines to read both static and dynamic unbal- 
ance. There is some divergence, however, in the methods 
employed to obtain dynamic balance. One method is to read 
the static unbalance first, correct for it, and then read the 
dynamic unbalance. The other more common method is to 
pivot the shaft at one end and read the motion at the other 
end; then to reverse the process and pivot the shaft at the 
end which was free to oscillate and allow the end which was 
pivoted for the first reading to oscillate for the second 
reading. These two readings give the angle and amount of a 
correction for each end of the shaft. This method has three 
distinct advantages over the first. The complete indication 
of shaft unbalance is made without removing the shaft from 
the machine, the shaft is balanced by making two corrections 
instead of three, and the limits of unbalance are not added 
to each other in the second method as they are in the first. 
The balancing machines using the second method for indi- 
cating the unbalance make use of the principles invo'ved in 
the moment balance illustrated in Fig. 4. The movement of 
the free end is an indication of the unbalanced force at 
that end. 

If the amplitude of motion of the free end of the body 
being balanced is plotted against speed of rotation, a response 
curve as shown in Fig. 5 will be obtained. The sharpness of 
the resonance peak will depend on the amount of friction 
in the system. The oscillation at or near resonance is rather 
erratic; slight changes in speed and slight changes in friction 
produce large changes in the reading of unbalance of the 
body being balanced. These changes apply to location as well 
as amount of unbalance. However, some machines are built 
using this speed range because the amplitudes are much 
larger than in any other speed range. In the General Motors 
Research Corp. balancing machines the operating speed is 
on the flat part of the curve, above resonance, where the 
indication of unbalance is independent of both speed varia- 
tion and friction variation. The amplitude of motion is 
magnified in an optical indicator. 

The requirements of a good balancing machine are that: 

(1) It must be sensitive enough to indicate the unbalance 
with an accuracy of plus or minus less than one-fourth of the 
balancing limits. 

(2) The reading of both amount and location of the un- 
balance should be immediately indicated when the machine 
is started so that a high production can be obtained. 

(3) The unbalance should be indicated without the neces- 
sity for an adjustment of the machine for each part being 
balanced. 

(4) The part being balanced should not be distorted due 
to high speed whip. 

(5) The operation of the machine and the reading of the 
unbalance should be simple enough to allow an inexperienced 
man to learn to use the machine in a few minutes. 
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(6) The complete reading of unbalance should be taken 
without removing the part from the machine. 

(7) The handling of the shaft in putting it into the ma- 
chine and taking it out should be simple and easy, and it 
should be possible to check the balance of the part in the 
same machine used to read the unbalance. 

There are many other important items to be checked over, 
but the foregoing are the main requirements. 

Turning to some simple mathematics of balancing, we 
find that a physical interpretation of the curves shown in 
Fig. 5 throws considerable light on the principles involved 
in balancing machines. Consider first a body in a static 
balancing-machine. The equation of the outside curve in 
Fig. 5 is 

ae we m* (1) 
W p? — m? 
where X is the amplitude of motion, we the unbalance, W 
the weight of the body being balanced, m the speed of rota 
tion and p the speed at which resonance occurs. The term 
representing damping has been omitted from the equation 
and therefore the amplitude at p m is indeterminate. 
Actually, this amplitude will be limited to a finite value but, 
at and near this speed, the amplitude will be erratic. As 
the speed increases above resonance, the amplitude approaches 
the value 
we Unbalance 
X = ol (2) 
W Weight of Piece 
where p* is negligible compared to m*. This represents the 
condition where the center of gravity is stationary. 

The motion of a dynamically unbalanced rotating body 
may be represented by equations similar to those above if 
each linear quantity in equation (2) is replaced by the cor- 
responding quantity involved in rotational motion. Thus the 
dynamic unbalance is wel, where we is unbalance as before 
and / is the length between the unbalances as shown in Fig. 
6. If X is the amplitude at the end, the angular oscillation 
of the axis of the body is X/o0.5, which will be represented 
by O. The mass factor involved in this system is J, the mo- 
ment of inertia of the body about an axis perpendicular to 
the axis of rotation through the center of gravity. The 
response of the body to dynamic unbalance is then 

wel m? 
Os ae : (3) 
; I pb? — m? 

Applying the foregoing information to balancing proce- 
dure, we find that the balancing machine if properly de 
signed measures, for static unbalance, the distance and direc- 
tion of the center of gravity of the body from the axis of 
rotation; and, for dynamic unbalance, the distance and direc- 
tion of the gravity axis from the axis of rotation at each end. 


Balance Limits 


The unbalance of the assembled engine is the accumula- 
tion of the unbalance from a dozen different sources. Every 
rotating or reciprocating part in the engine must be checked 
for balance and weight. Even small parts which are 
machined all over will vary considerably, due to porosity of 
castings or the eccentricities produced in machining within 
limits. The first item, then, in computing the balance limits 
on the assembled engine, is the balance limits on each of 
the rotating parts. The second item is the limit placed on 
fits of pilots. Even though a part is in balance it may be 
piloted eccentric to the axis of rotation and an additional 
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Fig. 5—Response Curves for Different Coefficients of 
Friction 


unbalance is introduced which is equal to the product of the 
weight of the part and the eccentricity of the pilot. Crank- 
pins can be considered as pilots in this analysis. Each 
crankpin locates the connecting rod and total reciprocating 
mass, both as to angle and radius. Thus, if the reciprocating 
masses are all exactly equal in weight, but one crankpin 1s 
at a greater radius than the other by an amount EF, a rota 
tional unbalance will be introduced equal to the product of 
the weight of the lower end of the connecting rod and the 
value E. A reciprocating unbalance is also introduced, its 
value being equal to the product of the weight of the recipro- 
cating parts and E. Of course, the variation in weights of 
the connecting rods and reciprocating and piston assemblies 
is an additional unbalance added to the assembly. 

Another chance for unbalance to creep into the assembly 
is in sliding fits, such as the pilot for the clutch pressure-plate 
and fittings on spline shafts. These guiding surfaces often 
require considerable clearances and, for that reason, consid 
erable unbalance is often introduced at these points. 

Summing up the total unbalance of the engine with the 
following balance limits, we have: 

(1) Unbalance in the crankshaft may be 0.75 oz.-in. 

(2) Unbalance in the flywheel (4 0z.-in.) plus the product 
of the weight of the flywheel (75 lb.) and the eccentricity of 
its pilot (0.001 in), giving a total of 1.7 oz.-in. 

(3) Unbalance of the clutch cover (4 oz.-in.) plus the 
product of the weight of the clutch cover (20 lb.) and the 
sum of the eccentricity of the clutch pilot (0.004 in.) and the 
flywheel pilot (0.001 in.), giving a total of 2.1 o0z.-in. 

(4) Unbalance of the clutch pressure-plate (14 0z.-in.) 
and the unbalance introduced by clearance around the clutch 
pressure-plate which is the product of the weight of the clutch 
pressure-plate (10 lb.) and the sum of its clearance (0.005 
in.), the clutch pilot (0.004 in.) and the flywheel pilot (0.001 
in.) giving a total of 2.1 oz.-in. 

(5) Unbalance of the clutch disc (% oz.in.) plus the 
product of the weight of the clutch disc (2 lb.) and the 
clearance of the spline pilot (0.003 in.) giving a total of 0.35 
0Z.-in. 

(6) Unbalance due to the variation of the weight of the 
lower end of the connecting rods (1/16 oz.) assuming a 
stroke of 3 in., plus the product of the weight of the lower 
end of the connecting rods (1 lb.) and the variation in radius 
of the crankpins (0.010 in.), giving a total of 0.34 oz.-in. 

(7) Unbalance introduced by variation of angular position 
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of the crankpins (-t0.005 in.) gives 0.08 oz.-in. for the shift 
of the lower end of each connecting rod. 

(8) Unbalance introduced by variation in weight of the 
reciprocating parts (1/16 oz.) assuming a stroke of 3 in., 
plus the product of the weight of the reciprocating parts (2 
lb.) and the variation in radius of the crankpins (0.010 in.) 
giving a total of 5 oz.-in. 

(9) Variation in the angular position of the crankpins 
(0.005 in.) also introduces additional unbalance of the 
reciprocating parts of 0.16 oz.-in. 

(10) Additional rotating masses, such as the fan-belt pulley 
(14 oz.in.) the torsion damper (% oz.-in.) and the like, 
introduce additional unbalance. 

(11) Generators must be carefully balanced to eliminate 
high-frequency vibration and beat notes. 

(12) Water pumps and fans also should be balanced in 
some cases to eliminate vibrations and beat notes. 


(13) Propeller shafts must be balanced to prevent “whirl- 
ing,” with attendant vibration. 

(14) Wheel balance often causes tramp and shimmy. 
Wheels must be balanced and should be checked as the tires 
wear. 

If each of these unbalances comes on the wrong side of 
the limit, the unbalance in the assembled engine will be 9% 
oz.-in. at the rear end and 34 oz.-in. at the front. An un- 
balance of 9 oz.-in. produces a shaking force of 200 lb. 
acting on the engine of a car running at 70 m.p.h. This 
condition is indeed alarming. 

In view of the fact that, with the engine mountings and 
body mountings being used at present, 2 0z.-in. of unbalance 
is annoying, it is obvious that the foregoing engine would 
be very disagreeable. Of course, the laws of probability will 
see to it that not very many engines will be assembled with 
all of the unbalance on the same side. 


Application of Imagination 


HE engineer is sunk who relies on the laws of nature 

and neglects the more involved, and hence less under- 

stood, laws of human nature. What fields are open to 
the young engineer entering the automotive industry? De- 
sign, research, operation and maintenance, production and 
general industrial adviser may be mentioned as a few. In 
each of these imagination is a primary requisite. 


Imagination in Design 


As a teacher of engineering design for many years I always 
regarded with a certain amount of hopelessness the student 
who confined himself to learning the textbook by rote. I 
urged students to develop their imaginations by studying 
with their own eyes and minds the mechanisms under con- 
sideration, to attempt to visualize the suitability of their com- 
ponent elements to serve efficiently their intended function. 
When a design project was undertaken, I insisted first of all 
that each man prepare a sketch of the machine as a whole, 
thus portraying his conception of its entirety and the pro- 
portionality of its parts. 

Experience showed that only when that sketch was ac- 
ceptably completed was it profitable for the student to work 
out the details of his design and check by formulas the pro- 
portions, sizes and strength factors of its parts, all of which 
were sketched before calculation. The man who cannot 
produce a reasonably correct design in a given field without 
resorting to formulas in a big way will not without further 
experience and training succeed as a designer in that field. 
With rare exceptions, design formulas convey little to the 
mind of the successful and experienced designer except a 
confirmation of his confidence in his mental picture of size, 
proportion and relationships. The application of such fun- 
damental rules does, however, serve a most useful purpose in 
convincing others, less familiar with the subject or less imagi- 
native, in advance of reduction to practice, that a design will 
function properly. 


Imagination in Research 


The research worker who has learning without imagina- 
tion is like a fellow “all dressed up with no place to go.” 
While design is dealing with known elements, research is 
primarily concerned with exploration of the unknown, a 
task in which imagination is the only incentive and the only 
guide. That the imagined goal is frequently not attained is 
unimportant. The important thing is that imagination has 
led the research worker into realms of hitherto unknown 
fact or theory; while there he is certain to discover some- 
thing new. At any rate, he certainly would never have dis- 
covered anything if he had not started. Columbus never 
discovered the northwest passage to India, which was the 
dream which led him to venture into uncharted seas, in 
three small boats, with inadequate means either of naviga- 
tion or food storage for a long voyage. But he found 
America, which no one knew was there. We do not even 
want the stereotyped methods of thought in these new 
regions. Kipling wrote in one of his recent stories dealing 
with the possibilities of medical advance: “Imagination is 
what we want. This rigid ‘thinking’ game is hanging up 
research. . . . It is becoming all technique and no advance.” 
And again: “The main point is that it makes one—not so 
much think—Research is gummed up with thinking—as 
imagine a bit.” 

Man in his search has discovered much about the elements 
of the world which surround us, and has gone far in his 
analysis of their nature. But I believe that the young men 
of this generation, who at the very outset of their careers 
have had to undergo the discipline of a depression, whose 
wits have been sharpened by the difficulty of the economic 
situation which confronts them, are especially well equipped 
to make notable progress in advancing the outposts of human 
knowledge. 

—Excerpts from a 1934 Washington Section paper by C. B. 
Veal, Research Manager of the Society. 
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Engine Lubrication with Different Bearing 





Metals; Especially, Copper-Lead Alloys 


By C. M. Larson 


Supervising Engineer, Sinclair Refining Co. 


ITH the advent of light motor-oils, 5.A.E. 

10-W and S$.A.E. 20-W and the intro- 
duction of copper-lead bearings in passenger- 
car and motor-truck engines, new lubrication- 
factors have arisen with respect to motor-oil sta- 
bility as well as with respect to the nature of com- 
pounds used for the breaking-in period. 


This paper describes a series of tests which 
were run using $.A.E. No. 11 babbitt bearings 
and lead-copper and leaded bronze bearings. The 
relative extreme-pressure characteristics of the 
various motor-oils, both mineral and com- 
pounded, were recorded. In addition, the coeffi- 
cients of friction were plotted as ordinates (f) 
and the viscosity, angular speed and pressure 
(ZN/P) as abscissas were correlated. For this 


HE publicity campaign waged by the Society, recom 
mending lighter oils, has borne fruit. Fig. 1 shows that 

the twelve years of discussion between refiners and auto 
motive engineers relative to the advantages of heavy versus 
light oils has been broken. The use of an S.A.E. 10-W motor- 
oil and S.A.E. 20-W motor-oil having an S.A.E.-30 rating at 
the higher temperatures will be the leading grades by 1936. 
Now that low consumption with lighter oils is possible 
within practical bounds, the automotive engineer is investi- 
gating the replacement of babbitt with new types of bearing 
metals; namely, with copper-lead and leaded-bronze bearings. 
These and other “New-Deal” lubrication-factors have arisen 
with réspect to automotive-engine-lubrication motor-oils, 
éspecially with relation to stability and the nature of “oiliness” 
compounds used for the break-in period. Experience has 
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phase of the work, test apparatus had to be de- 
veloped. 


The effect of the mineral and compounded 
motor-oils on the bearing metals and the causes 
of deterioration, and vice versa, and the effect 
of the bearing metals on the stability of the motor 
oils were checked. 


The summation of the data shows that certain 
metals cause some mineral oils to deteriorate 
more readily than others and that high acidity in 
motor-oils causes not only more rapid decompo- 
sition of the lubricants themselves but of the 
bearing metals as well. The coefficient of fric- 
tion varies with the different metals and with the 
different combinations of compounds. 


shown that the bearing material must be strong enough to 
support the load as well as any bending stresses in the. shaft, 
and to prevent the bearing metal from cracking or flowing 
out (wiping) under maximum pressures due to load on the 
shaft. 

A series of tests was first run on various S.A.E. VISCOSITY 
numbered oils to see what effect the reduction in Viscosity 
had on the failure temperature of the bearing metal. The 
test machine,-shown in Fig. 2, used for this investigation, 
consists of ‘a shaft A rotated at a constant speed and means 
B for applying a known load. The shaft is of rigid construc 
tion. The journal, bearing the load, is 1 in. in diameter 
and ground to size. A half bushing C (Pb. 85; Sn. and Sb. 
14; Cu. 0.5 bearing metal) is in contact with the journal. 
Load is applied by means of a lever and suitable weights. 
Each bushing is 1 in. long so that 1 sq. in. of projected 
area carries the load. The lubricant is fed from a cup D 
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AVERAGE S.A.E. NUMBERED MOTOR OIL CONSUMPTION 
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Fig. 1 Advantages of Heavy versus Light Oils 


at a rate of about 16 drops per min., and, after passing 
through the bearing, flows down the sides of the link through 
troughs. The troughs FE are made of copper, and, should 
stains occur, some detrimental property in that particular oil 
is indicated. 

Using the same load, the stable temperature rise was taken 
as indicative of the lubricating qualities of the oil under 
test. Failure of the bearing metal is due to pressure and 
temperature. The metal can be made to flow at room 
temperatures should the pressure exceed the elastic limit, or, 
conversely, should the temperature approach the melting 
point of the metal, a small pressure will wipe the bearing. 
Therefore, temperature is the main limiting factor in the 
carrying of high unit bearing-pressures. In this test the 
temperature is determined by means of a thermocouple F 
having the hot junction in a copper block which rides on the 
shaft at the middle of the journal bearing. Tests have shown 
that there is a difference of less than 2 deg. fahr. between 
the temperatures obtained with this arrangement and those 
obtained with the hot junction embedded in the bearing 
metal at the point of greatest load. The present method is 
also more convenient for the reason that, when the bearing 
metal flows at point of failure, the wires are often broken 
while being removed from the ruined bushing. 

Fig. 3 is a graphic presentation of the extreme-pressure 
Viscosity temperature-curves of various S.A.E.-viscosity-num 
bered oils. The S.A.E. 10o-W oil had a Saybolt-universal 
viscosity of 470 sec. at the initial bearing temperature of 56 
deg. fahr. After applying a load of 250 lb. per sq. in. on 
the bearing, the temperature reached, after approximately 
30 min., was 64 deg. fahr. and the Saybolt-universal viscosity 
was 320 sec. A 500-lb. per sq. in. load caused the temperature 
to rise 74 deg. fahr. and thinned the oil down to 225 sec. 
Further increasing of the load resulted in a more rapid 
reduction in viscosity due to the relatively increased rate of 
temperature rise, so that, at 750-lb. per sq. in. load, the vis- 
cosity had dropped to 8g sec. at a temperature of 11o deg. 
fahr. At a temperature of 115 deg. fahr. and a load slightly 
exceeding 800 lb. per sq. in., the bearing wiped because the 
oil film of 80-sec. viscosity failed under the extreme pressure. 
For each load determination a new bearing-metal ground 
bushing was used to avoid initial clearance variation and 
guarded against increase in the area of bearing-surface contact. 

The S.A.E. 20-W and S.A.E.-30 motor-oils followed much 
the same trend; but, for an equivalent viscosity, the S.A.E.-30 


oil carried a greater load per square inch than did the 
S.A.E. 20-W oil. The S.A.E. 20-W oil also exceeded the 
S.A.E. 10-W oil. The S.A.E.-30 oil carried a load up to 
2400 lb. per sq. in., whereas the S.A.E. 20-W oil was restricted 
to 1350 lb. Compared at 100-sec. viscosity the loads per 
square inch carried were 780 lb. for the S.A.E. 10-W oil, 
1230 lb. for the S.A.E. 20-W oil, and 2250 lb. for the 
S.A.E.-30 oil. 

It is interesting to note that the S.A.E.-40 oil was too heavy 
to feed properly into the bearing, so that, until a viscosity of 
approximately 2500 sec. was reached, small increases in the 
load caused the bearing temperature to rise at a faster rate. 
Below this viscosity, much greater loads were carried with 
less bearing-temperature rise and consequently less thinning 
of the oil. The failure point exceeded 2700 lb. per sq. in. 
at a viscosity of 55 sec., or 250 deg. fahr. At 100-sec. viscosity, 
S.A.E.-40 oil carried a load of 2650 |b. per sq. in. 

By taking the S.A.E. 1o-W oil and adding a fixed oil 
compound, it was possible to produce an oil of better viscosity 
index than the S.A.E. 10-W oil. This oil, see Fig. 3, has 
far greater load-carrying capacity than the S.A.E. 10-W oil, 
carries higher loads at high temperatures, and more nearly 
approaches the S.A.E.-No. 30 oil. 

In order to compare babbitt and copper-lead bronze bearing 
metals, the first set of bushings of S.A.E. No. 11 babbitt, 
metal 4 (tin 89, copper 5, antimony 5, lead 0.35) and of 
copper-lead bronze, metal C (copper 67, tin 2, lead 30 and 
nickel 1) were made for further testing. Runs were made 
using S.A.E.-30 and ro-W motor-oils. 


Fig. 4 shows the stable bearing temperature plotted against 





Fig. 2—Sinclair Refining Co. Extreme-Pressure-Lubricant 
Testing-Machine 
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Fig. 4—Stable Operating Temperatures and Viscosities for 
S.A.E.-30 Oils at Various Loads with Bearing Metals 
“A” ena “GC” 

For P P—S.A.E.—30 Oil and N N—S.A.E.—30 Oil. 


"2" S.A.E. No. 11 Babbitt and “C’? = Copper-Lead 
Bronze Metal ‘‘C’’ (Cu. 67; Sn. 2; Pb. 30; Ni. 1). 


the actual load in pounds per square inch and the resulting 
viscosity for the various loads when S.A.E.-30 oils are fed to 
the copper-lead brenze bearings C. 

Fig. 5 is a similar plot for S.A.E. 10-W motor oils. This 
set of copper-lead bronze bearings C shows a greater tendency 
to overheat than do the S.A.E. No. 11 babbitt bearings. 


Fig. 6A shows the data in Fig. 4 plotted on the isometric 
chart for viscosity, temperature and pressure. Fig. 6B is sim- 
ilar to Fig. 6A, from Fig. 5, for S.A.E. 10-W motor-oils. 

There is a decided advantage in using high-viscosity-index 
oils, especially when S.A.E. 10-W oils are used with copper- 
lead bronze bearings, C. 

In the study of bearing friction, the performances of the 
bearing metals were indicated graphically by plotting the 
coeficient of friction f against the generalized operating 
variable ZN/P, where Z is the absolute viscosity of the lubri- 
cant expressed in centipoises, N the speed of the journal in 
revolutions per minute and P the bearing pressure in pounds 
per square inch of projected area. 

The friction machine shown in Figs. 7 and 8 is an improve- 
ment over that shown in Fig. 2 in that the bearing metal is 
carried in a hardened-steel cradle supported on rollers. This 
assembly rests on a swivel block mounted on the loading 
lever. The steel cradle which carries the bushing also carries 
a balance torque-arm that bears on a stirrup registering in 
pounds on a sensitive scale. The shaft is provided with roller 
bearings to reduce radial displacement regardless of the load 
on the journal. All lateral thrust is controlled by the ball 
bearings of the motor drive. The shaft-bearing housing is 
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water jacketed to aid in controlling the temperature of the 
shatt at high speed and under heavy loads. The shaft and 
journal are turned by means of a four-speed direct-connected 
motor. A small motor, driving through a reduction gear 
and belted to a coupling between the motor and shaft, pro- 
vides two additional extremely slow speeds. A special scale is 
provided to measure the turning effort of the bushing in 
o.o1-lb. increments. The linkage is such that there is an 
extremely small movement of the torque-arm at maximum 
deflection. 

When investigating the ZN/P versus f characteristics of 
the oil or bearing metal, the higher speeds—for example 
approximately 450, 600, goo and 1200—are used for the 
portion of the curve within the zone of good lubrication 
under flooded conditions. The conditions at the transition 
point are examined at a speed of 44 to 46 r.p.m., whereas 
the conditions at the left of the transition point are deter- 
mined at slower speeds, say 5 to 6 r.p.m. 

Fig. 9 shows the f versus ZN/P curves for loads of 250 
to 1500 lb. per sq. in. at a constant speed of 43 r.p.m. at a 
constant temperature of 77 deg. fahr. for the second set of 
bushings of S.A.E. No. 11 babbitt and of the copper-lead 
B bearings (copper 53.45; lead 44.37; nickel 2.15). The oils 
are the same S.A.E.-30 oils used in Fig. 4. At the transition 
point, these copper-lead B bearings give lower coefficients 
of friction than for the S.A.E. No. 11 babbitt. 

Fig. 10 shows the effect of the addition of 2 per cent of 
fixed oil compound SW to N-S.A.E.-30 oil. The fixed oil 
showed very little improvement for the babbitt, but a marked 
improvement when used to lubricate the copper-lead B bear- 
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Fig. 5—Stable Operating Temperatures and Viscosities for 
S.A.E. 10-W Motor-Oils at Various Loads with Bearing 
Metals “A” and “C” 

For P =: P—S.A.E. 10—W Oil and N — N—S.A.E. 10-W 


Oil. “A” == SAB. No. 11 Babbitt and “C” = Copper 
Lead Bronze Metal “C” (Cu. 67; Sn. 2; Pb. 30; Ni. 1). 
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Fig. 6A—Extreme-Pressure-Lubricant Viscosity-Temperature Chart for S.A.E.-30 Motor-Oils 
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Fig. 6B—Extreme-Pressure-Lubricant Viscosity-Temperature Chart for S.A.E. 10-W Motor-Oils 
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Table 1—Results of Keeping Bearings Hot in Sludged Oil 


P-S.A.E.-30 Oil O-S.A.E.-30 Oil N-S.A.E.-30 Oil 
Sludged Copper-Lead Bushing 





Sludged Copper-Lead Bushing Sludged Copper-Lead Bushing 
Oil Boiled at: Deg. Fahr. Oil Boiled at: Deg. Fahr. Oil Boiled at: Deg. Fahr. 
210 320 210 320 210 320 
Carbon Content 1.00 1.13 2.08 
Neutral No. 0.39 A2 .64 0.59 50 84 0.62 .70 2.10 
Lead, per cent 0.06 0.09 0.20 0.00 0.17 0.11 0.00 0.22 0.21 
Insoluble in 86-deg. 
Naphtha 0.09 0.05 1.95 0.74 0.70 3.56 1.94 1.86 5.80 
Calculated lead _ re- 
moved from _bear- 
ing, in. 0.0001 0.0002 0.00019 0.00012 0.00025 0.00024 


ing, although the straight mineral oil P-S.A.E. 30 was equally 
as efficient as the compounded N-S.A.E. 30 on the copper 
lead B bearing and better with respect to the babbitt bearing. 

A further study of S.A.E.-30 motor-oils com- 
pounded with 2 per cent of various fatty oils (Fig. 11) 
was undertaken to see the affect of the compounds on the 
lowest coefficient of friction values with a 500-lb. beam-load. 


various 


The relative differences of the two types of bearing metals 


and the compound effect on the three S.A.E.-30 mineral-oils 
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shows that certain compounds have a decided effect both on 
the babbitt and the copper-lead B bearings. In every instance, 
the compounded and straight mineral oils gave better results 
on the copper-lead B bearings than on the babbitt, but certain 
fatty that of the 
straight mineral oil. The same relative effect was recorded 
at a 1o00-lb. beam-load (Fig. 


cils raised the coefficient of friction over 


12). Copper, nickel and anti 
mony act catalytically to accelerate decomposition of certain 
fatty oils. 


A Driving Motor 


B Speed Control 

C Main Shaft 

D Journal 

E Test Bushing 

F Torque-Arm 

G Scale 

H Roller Bearing 

I Water Jacket Cover 
ing the Roller Bearing 


J Inlet Water 
K Outlet Water 
Fulcrum Bracket 


M Fulcrum Pin, with 
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N Loading Beam 
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S Adjustable Oil-Cup 

x Oil-Feed Tube to 
Journal 
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Fig. 7—Diagrammatic View of the Friction Machine 
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Fig. 8—Further Details of the Friction Machine 


The thermocouples are located at (1), for the journal, D; at (2), for the main shaft, C; at (3) 


, for the air surrounding 
C and D; and at (4), for the water jacket, J. 


To check the possible lead pick-up of used motor-oils when 
in contact with copper-lead bearings, three S.A.E.-30 motor- 
oils were sludged at 280 deg. fahr. for 125 hr. The copper- 


lead B bearings were kept hot in this sludged oil, one series 
at 210 deg. fahr. for 120 hr. The results are given in Table 1. 
The lead-copper-nickel bearings, when examined after the 
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Fig. 9—Journal-Friction Curves at a Constant Speed of Fig. 10—Journal-Friction Curves at a Constant Speed of 
16 R.P.M. with Loads of 250 to 1500 Lb. Per. Sq. In. for 16 R.P.M. with Loads of 250 to 1500 Lb. Per Sq. In. for 
Metals “A” and “B” and for N-S.A.E.-30 and P-S.A.E.- Metals “A” and “B” and for N-S.A.E.-30 Plus 2 Per Cent 
30 Oils SW and P-S.A.E.-30 Oils 
For N N—S.A.E.—30 Oil, for N Plus 2 Per Cent SW = 
For P P—S.A.E.—30 Oil and for N N—S.A.E.—30 N—6.A.B—S6 ¢ 


il Plus 2 Per Cent Compound. SW, and 
.E.—30 Oil. “A” S.A.E. No. 11 Babbitt 
Copper-Lead Bearing Metal. 


Ga. “A” S.A.E. No. 11 Babbitt and “B” Copper-Lead 


for P P—S.A 
3earing Metal. I 
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Fig. 11—Lowest Coefficient of Friction Values with a 500-Lb. Beam-Load for S.A.E.-30 Oils with the Addition of 
Various Fixed Oils Using Bearing Metals “A” and “B” 


The total blocks represent S.A.E. No. 11 Babbitt “A.” The shaded portion of the A as ks represent Copper-Lead Bear- 
ing Metal “B” (Cu. 53.45; Pb. 44.37; Ni. 2.15 


foregoing treatment, showed that the sludged N-S.A.E.-30 oil — oil that had been artificially sludged for 125 hr. and held at 
attacked the lead and uncovered the copper, resulting in a 210 deg. fahr. for 100 hr. A second set was then run on the 
dark appearance. Also, the sludge and lead pick-up were _ friction-testing machine, as before, and then placed in the 


greatest with the N-S.A.E.-30 oil and least with P-S.A.E.-30 oil. — sludged oil; but, this time, the bath was maintained at 320 
Three of the copper-lead bushings were run on the friction- deg. fahr. for 120 hr. 
testing machine shown in Fig. 7 with new oil, then placed in Although these bushings were discolored and lost a portion i 
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Fig. 12—Lowest Coefficient of Friction Values with a 1000 Lb. Beam-Load for S.A.E.-30 Oils with the Addition of 
Various Fixed Oils Using Bearing Metals “A” and “B” 


The total blocks represent S.A.E. No. 11 s3abbitt “A’’. The shaded portion of the blocks represent Copper-Lead Bear- 
ing Metal “B’ (Cu. 53.45 Pb. 44.37; Ni. 2.15) 
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Fig. 13--Effeect of Copper-Lead Bronze versus S.A.E. No. 
11 Babbitt on Oils Held at 245 Deg. Fahr. Neutralization 
Number versus Hours 


of the lead content, no serious damage was done, the reason 
being that, when treated bushings were re-run on the friction- 
testing machine with new oil, the points developed fell almost 
exactly upon the curves previously plotted for new bushings 
and new oil. The rapid sludging of the oils, however, would 
be detrimental to lubrication with oil O-S.A.E. 30 and espe 
cially so with N-S.A.E. 30, when used over high-speed sum 
mer driving-conditions. 

The relative sludging tendencies of motor-oils were checked 
further in the 125-hr. test on oils held at 245 deg. fahr., 
using S.A.E. No. 11 babbitt chips immersed in the heated 
oil-stream as against bearing metal C, copper-lead chips. Fig. 
13 shows that, with S.A.E. No. 11 babbitt, N-S.A.E.-30 oil 
at the end of 100 hr. had a neutralization number of 0.18, 
having increased slightly from 0.03; whereas the same oii 
with copper-lead C, increased to 3.8 neutralization number. 
Oil P-S.A.E. 30 showed similar results, but not as great as 
N-S.A.E.-30 oil. 

Fig. 14 is plotted for insoluble in 86-deg. naphtha and again 
shows that the N-S.A.E.-30 oil with babbitt has very little 
sludging tendencies; but, when copper-lead C is introduced, 
the sludge percentage increases to 2 per cent. P-S.A.E.-30 oil 
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Fig. 14—Effect of Copper-Lead Bronze versus S.A.E. 
No. 11 Babbitt on Oils Held at 245 Deg. Fahr.  Per- 
centage Insoluble in 86-Deg. Naphtha versus Hours 
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is More resistant against sludging with copper-lead, showing 
only 0.35 per cent as against 2.0 per cent with N-S.A.E.-30 oil. 

The effect on viscosity is shown in Fig. 15. With S.A.E. 
No. 11 babbitt, N-S.A.E.-30 oil increased from 663 sec. at 
100 deg. fahr. to 1360 sec. at the end of 100 hr. Oil P-S.A.E. 
30 showed a 40-per cent increase in viscosity; whereas, oil 
N-S.A.E. 30 increased 104 per cent. 

Another oil-stability test now under way is the 100-hr. 
Navy work-factor test to check the breakdown with copper 
lead bearings as compared with babbitt bearings. 

It is a well known fact that 1 per cent of carbon tetra- 
chloride added to an oil will increase its load-carrying 
capacity when used to lubricate steel on steel; yet, when used 
to lubricate copper-lead bearings, the action becomes so harsh 
that the bearing fails at a much lower load or temperature 
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Fig. 15—Effect of Copper-Lead Bronze versus 5S.A.E. 
No. 11 Babbitt on Oils Held at 245 Deg. Fahr. Viscosity 
at 100 Deg. Fahr. versus Hours 


than with the straight mineral oil. By cutting down the 
carbon tetrachloride to 0.04 per cent, a marked improvement 
is shown. In the case of sulphur chloride of the type used 
for extreme-pressure transmission-lubricants, good results re- 
quire the amount used to be limited to 0.005 per cent. In 
attempting to promote extreme-pressure motor-oils and 
break-in oils, special precaution must be taken if copper-lead 
bearing metals are employed. It is regretted that, up to this 
time, this project has been only two-thirds completed. The 
tests seem to discredit certain copper-lead-bronze mixtures, 
especially if compared under operating-service conditions. 
Babbitt bearings are favored where, with oil coolers, crank- 
case temperatures are kept below 170 deg. fahr. However, 
at high temperatures the coefficient-of-friction differences 
between babbitt and copper-lead-bronze bearings become 
unnoticeable. 

Regardless of the “don’ts” and the necessity for motor- 
oils of higher stability, copper-lead bearings—properly run-in 
-—are coming into use fast because actual service has indicated 
longer bearing life and elimination of cracked bearings as 
mileage piles up on the engine. 
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Forced-Induction Possibilities 





for Automotive Vehicles 


By Louis Schwitzer 


and Chief 


President 


T is always the automotive engineer’s endeavor 

to improve automotive vehicular performance. 
Greater acceleration and higher speeds have been 
accomplished by a continuous increase of engine 
sizes, until today further increase by this method 
is not logical. 


We are today turning to dual axle ratios and 
streamlining to accomplish further increases; the 
former to allay the disastrous effects of the droop- 
ing torque-curve at high engine speeds, and the 
latter to reduce the power to propel the vehicle. 


Reduction of engine-speed wheel-speed ratios 
is ideal for high speed but represents a loss in 
acceleration at intermediate speeds. Reduction 
of wind resistance of the vehicle, only valuable at 
high speeds, permits only a slight increase in top 
speed because of the rapid reduction in power at 
high engine speeds. 


Thus a dilemma exists, which can be avoided 
by forced induction, or supercharging. Forced 
induction with dual axle ratios and streamlining 
produces the only complete picture. 


Of three general types of compressors adapt- 
able to automotive engines—the vane, Roots, and 
centrifugal types—the last is best adapted for 
present-day engines. Actual tests show, in addition 
to a remarkable improvement in performance, 
a sizable reduction in specific fuel consumption. 


Centrifugal compressors are least expensive, 
most silent, involve the fewest problems, have the 
greatest production possibilities, and can be 
adapted to present engines in a number of satis- 
factory ways. 
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VER since the automotive vehicle has reached the 
commercial stage of development, it has been the 
engineers ambition to improve its performance. Re- 

liability has become a matter of course with improvements 

in design and materials. Performance has been largely the 
result of increased engine power. This has been achieved 
until lately by increasing engine sizes until they have reached 
the limit permissible through size, weight and fuel consump 
tion. Economy, particularly, has become a 


portance. 


factor of im 


The engineer has in this endeavor always reached his 
nemesis by the drooping torque-curve and, consequently, 
falling of horsepower developed in engines at usable engine 
speeds. To reduce engine speeds at increased car top-speeds, 
four-speed transmissions, dual rear-axle ratios, overdrives, and 
other have The purpose of this 
development was to increase top speed by intersecting road- 


means been resorted to. 
load and peak-power curves at the most favorable points. 
Since road speeds have reached the aerodynamic level, tear 
drop or streamline cars have become attractive because they 
represent a sound engineering advancement. Many states 
have no speed-limit laws and the car user can drive legally 
at high speed. The roads and their warning signs are so 
uniformly good that high speeds are safer today than 


m.p.h. was ten years ago. 


30 
What the top speeds will be or 
whether it will be a front, rear, or midship-engined car, it is 
not my purpose to discuss. 

I wish to illustrate first the advantages gained by reducing 
present wind resistance to one-half, then to consider the limita 
tions due to weight, engine speed-range and acceleration of 
such a car, and, later, how this performance can be improved 
by forced induction, generally known as supercharging. 

In a paper’ entitled “Wind Resistance versus Car Perform- 
ance,’ I stressed the importance of streamlining because of 
the rapid increase in car speed. The amount of energy used 
to overcome wind resistance only is so great that it precludes 
sufficient power remaining for satisfactory acceleration and 
hill-climbing ability. Some of the figures which will be 
shown are convincing. However, they point out that further 
engine development is necessary before the full advantages 
of streamlining can be enjoyed. The appearance of so-called 
_ [This paper was presented at the Semi-Annual Meeting of the Society, 


Saranac Inn, N. Y., June 21, 1934.] 


1See S.A.E. Journat, June, 1931, p. ¢ 
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Table 1—Specific Wind-Resistances" 


Horsepower Per Square Foot of 


Speed, Projected Frontal Area 
M.P.H. K=—0.0022 K=—0.0011 K—0.00055 
10 - 0.005 0.0025 0.0012 
15 0.020 0.010 0.005 
20 0.046 0.023 0.011 
30 0.158 0.079 0.039 
10 0.373 0.186 0.093 
50 0.733 0.366 0.183 
60 1.250 0.625 0.312 
70 2.015 1.007 0.503 
80 3.000 1.500 0.750 
9() 4.2.0 2.h30 1.067 
100 5.860 2.930 1.465 
110 7.800 3.900 1.950 
120 10.150 5.075 2.537 
130 12.800 6.400 3.200 
140 16.100 8.050 4.025 
150 20.000 10.000 5.000 
“4In Fig. 1, K=0.0022 and K=0.0011. We have also, WR—=KAV? 


and Hp.—KAV 


streamlined cars is not offered any more as the chief objection. 
They have arrived, and will become more and more popular. 

Table 1 indicates the horsepower required per mile per 
hour per square foot of frontal area at K factors, respectively, 
of 0.0022, 0.0011 and 0.00055. This K factor is difficult to 
define, but it is readily understandable when reference is 
made to the fundamental wind-resistance formula. 

The wind resistance, WR, o body moving in air may 
be evaluated as a product of a constant—depending upon the 
body shape—K, its projected frontal area, 4, and the square 
of its velocity, V*. Windage horsepower required is the 
product of wind resistance and velocity, or Hp. = (KAV*) 
V, or KAV®. Recent research has indicated that the K factor 
of a given body is not constant over a wide range of speeds. 
It has also been found, likewise, that the power requirement 
does not vary exactly as the cube of the velocity. A long 
mathematical discourse would be necessary to investigate how 
two variables, K and V*, which are always used together, 
can be analyzed for their individual characteristics. However, 
the fundamental formula is generally used and was used in 
this treatise, as is undoubtedly correct within experimental 
error. 

Actual tests on the Indianapolis Motor Speedway and 
computed comparative performance of cars of different size 
indicate that the low-powered streamlined-car is uncom- 
mercial. (Fig. 1.) Body lengths are limited by the devas- 
tating effect of cross-winds on large-side areas at higher road- 
speeds and by parking limitations for city driving. Automo- 
tive streamline bodies cannot be compared with aircraft 
because, in the case of aircraft, the body can be headed 
favorably into the wind while traversing a distance between 
two points when the wind is not in line with these two 
points. An automobile must, however, head the direction of 
the road, irrespective of cross-wind directions. A normal car, 
if streamlined, has noticeably better acceleration above 50 
m.p.h. but will gain only about 5 per cent in top speed. 
Although the top speed may be increased by changing the 
gear ratio, it will be followed by a loss in acceleration. 
From the curve, it should be evident that streamlining is of 
little value below speeds of 50 m.p.h. 

To maintain present-day commercial acceleration’ precludes 
changing the overall gear-ratio. Therefore, to obtain the 


higher top-speeds possible with streamlining and maintain 
present-day low-speed acceleration, the speed range of engines 
ought to be increased about 20 per cent. In Fig. 1, horse- 
power instead of torque curves are used, since the problem 
involves top speed as well as that of maximum acceleration. 
For simplicity, all computations refer to horsepower at the 
wheel, or tractive effort. To get the engine horsepower, a 
transmission loss of 10 per cent is assumed. This means 
that, to obtain engine horsepower, the indicated power figures 
should be divided by 0.9. 

In Fig. 1, the wind-resistance curve K = 0.0022 and 
K 0.0011 were plotted. The figures for these curves 
were obtained from Table 1. At each point on the K = 
0.0022 curve, where it intersects the 10-m.p.h. vertical-line, 
a horsepower curve is started. The point 4 is an example, 
on the 80-m.p.h. line. The curve for K represents wind 
resistance which must be overcome. The intersection of the 
horsepower curve and the K curve is the balancing point. 
It has been found in practice that the peak horsepower must 
be ahead of this point; otherwise, there will not be sufficient 
excess power to bring the car up to the balance point, A. 
When a car is geared so as to peak just at the theoretical 
balance point, the test results will often vary 5 to 10 m.p.h. 
For the purposes of this comparison, the horsepower is taken 
at 95 per cent of the peak for the balance point. This 
corresponds to 112 per cent of the peak engine-speed. The 
curves were then plotted to the left from the intersection 
point, using representative horsepower curves, the peak of 
each being 100/112 or 89.3 per cent of the balancing speed, 
while the peak horsepower was 100/95 or 105 per cent of 
that at the intersection. This curve shows that the maximum 
excess horsepower and, therefore, maximum acceleration, 
comes at the intermediate speeds. 
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Fig. 1—Horsepower versus Speed Curves 
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From the two K-curves, one 50 per cent of the other in 
value, and the various horsepower curves, one can quickly 
make comparisons of cars having maximum speeds of from 
50 to 140 m.p.h. The latter value checks quite closely with 
experience on 500-mile-race cars. This also checks closely 
with the medium-priced passenger-car, which has speeds up 
to 80 m.p.h. with a frontal area of 30 to 32 sq. ft. and a 
K factor of about 0.002 when powered with engines ot 
go to 100 hp. 

Further study of the curves in Fig. 1 indicates that (a) 
below 55 m.p.h. something less than 0.5 hp. per sq. ft. can 
be saved by streamlining; (6) from 55 to 70 m.p.h. the 
saving is from 0.5 to 1.0 hp. per sq. ft., or twice that saved 
below 50 m.p.h.; (c) from 70 to 80 m.p.h. the saving is 
from 1.0 to 1.5 hp. per sq. ft., or three times that below 50 
m.p.h.; and (d) from 80 to go m.p.h. requires 114 to 2% 
hp. per sq. ft., or more than four times that below 50 m.p.h. 
These figures indicate to car manufacturers and users that 
only mile-a-minute drivers should be interested in stream 
lined cars. This is not true with buses and trucks, where 
the horsepower-frontal-area is much greater. 

Most trucks travel between 40 and 50 m.p.h. and have 
frontal areas of about roo sq. ft. Such a truck, at 50 m.p.h., 
would require 73 wheel-hp., or 81 engine-hp., to overcome 
wind resistance. If this could be halved by proper stream 
lining, it would mean a saving of at least 40 hp. or approxi 
mately 3 gal. of fuel per hr. On a passenger car, the loss is 
only 10 to 15 hp. because of a smaller frontal area. The 
engine horsepower of both vehicles probably will be very 
nearly alike. For comparison, say it is 100 hp. The passen 
ger car only loses 10 to 15 per cent of its power overcoming 
wind resistance below 50 m.p.h., while the truck loses over 
80 per cent. That is why trucks offer just as fertile a field 
tor streamlining as does the passenger car. 

Returning to the passenger-car problem in its critical-speed 
range, most 


cars today 


will do 70 and 


many will do &o 
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Effect of a-Supercharger on Engine Power and 
Efficiency 


The curves are for a 34 x 4-in. 


Graham eight-cylinder 
engine 


when supercharged and when not supercharged 
The solid-line curves are for a 5.76:1 supercharger ratio and 


a 6.72:1 compression ratio. The dash-line curves are for a 

3% x 4-in. engine—not supercharged—having a 6.72:1 com 

pression ratio. These curves are plotted from laboratory 

observations not corrected for barometric pressure or ten 
perature. 


Vol. 35, No. 6 


18 





ca 





























Fuel Consumption, miles per gal. 


























I5 2 35 45 55 65 15 
Car Speed, m.p.h 


Relative Fuel Economies of a Standard Non- 
Supercharged Car as Compared with a Duplicate, but 
Supercharged Car 


Fig. 3 


The solid-line curve is for a Model-69 sedan having a stand 

ird supercharged engine and a 1% Stromberg carbureto 

The dash-line urve is for a Model-67 sedan having a 

standard non-supercharged engine and a 1% 
updraft carburetor 


Stromberg 


m.p.h. Therefore, let us take an 80-m.p.h. car for example. 
If we project the horsepower curve to the right of 4 in Fig. 1, 
we find that the power drops so rapidly that the curve 
intersects K 


in top speed, or scarcely 5 per 


0.0011 at a, showing a gain of only 4 m.p.h. 
cent. But still the wind 
resistance was cut in half. This shows that we must consider 
other factors besides reducing wind resistance if we expect 
to improve the top speed. Above 50 m.p.h., acceleration 1s 
considerably improved; although the top speed is not. How 
induction 


ever, forced 


greatly changes this factor. 
Suppose that with this K 


speed 20 


0.0011 car we raise the engine 
per cent and sustain the peak horsepower by 
slight supercharging, say 1.5 lb. This is shown at 6-4, in 
Fig. 1. This change would increase car top-speed 25 pet 
cent and improve the acceleration 29 per cent at 50 m.p.h., 
47 per cent at 60 m.p.h., 223 per cent at 70 m.p.h., and put 
the top speed close to 100 m.p.h. over that of an unsuper 
charged and unstreamlined car. Compare this performance 
with a big powerful car with ordinary wind resistance. The 
curve C represents this type of car. The peak power required 
for this car to make 100 m.p.h. is 6.17 hp. per sq. ft., compared 
with 3.7 hp. per sq. ft. for the slightly supercharged and 


streamlined car, 4;. Thus, an engine 64 per cent in siz¢ 
can be used due to halving the wind resistance and forced 
induction. 

For comparative purposes suppose that we superchargs the 
The 


This engine would increase 


A engine to a manifold pressure of 4 lb. per sq. in. 
results are shown by the curve, EF. 
the top speed of a standard car 12.5 per cent; but, if the 
wind resistance were cut in half, it would improve the top 


speed 29 per cent. 


will be evident that not a 


large amount of supercharging is necessary to 


From this it 


ybtain the 
full advantages of a 50-per cent improvement in wind resis 
tance. On the other hand, just streamlining a standard car 
is likely to be very disappointing. The alternative of chang 
ing the gear ratio so as to keep the engine speed down would 


result in substandard acceleration. 
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Dual ratios accomplished by two-speed axles or overdrives 
will not accomplish the same results as forced induction 
because, while top speeds may be increased somewhat with 
these devices, they do so at the expense of acceleration at 
intermediate speeds. In fact, the manufacturers using these 
devices do not claim great top speeds as their main advan- 
tage, but rather the reduction of engine speed and the 
consequent more pleasant and economical operation. Top 
car-speeds with these devices have usually increased speed 
only 2 to 4 m.p.h. over that of standard equipment. How 
ever, slow engine speeds through the use of overdrives and 
the like are desirable if sufficient excess horsepower can be 
provided to give satisfactory performance at intermediate 
speeds. 

Consider the effect of forced induction on this picture. With 
a supercharged car, engine speeds can be reduced by chang- 
ing the overall-drive ratio without lowering the standard of 
acceleration at the intermediate speeds. Therefore, it becomes 
obvious that forced induction in connection with overdrives 
and streamlining produces the only complete picture. 

From the economy standpoint this will also be the most 
ideal set-up. The saving in fuel by reducing the wind 
resistance of the vehicle and reducing engine speeds through 
overdrives is obvious. This saving of fuel is considerably 
increased by forced induction. 

Fig. 2 shows a comparison between the horsepower, 
torque, and fuel-consumption curves of the 34 x 4-in. eight- 
cylinder Graham engine when supercharged and when not 
supercharged, the latter being a standard engine. The same 





Fig. 4—Centrifugal-Type Blower Installed on a Graham 
Engine 


compression ratio of 6.72:1 was used in both engines. It is 
noticeable that the full-load economy is better with the 
supercharged engine throughout the entire speed range. 
Fig. 3 indicates the relative economies of a standard non- 
supercharged car as compared with a duplicate, but super- 
charged, car. It is interesting to note the consistent improve- 





Fig. 5—Blower Arrangement for the Installation Shown in Fig. 4 
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Fig. 6—Worm-Gear Drive, Impeller Shaft and Impeller 
Assembly Used by Graham 


ment over the complete speed range. Subsequent tests made 
recently at 80 m.p.h. between these two cars showed an 
improvement of 2 
forced induction. 


miles per gal. in favor of the car with 


The horsepower required to drive the blower on a positive- 
induction engine does not represent a net loss of indicated 
horsepower. A modern four-stroke gasoline engine has only 
approximately 50 per cent mechanical efficiency as a suction 
pump. A well-designed blower has about the same efficiency; 
therefore, for a given charge of gas delivered to the cylinder 
either by the engine as a suction pump or by the induction 
blower, about the same amount of work is done. 

Tests performed under the direction of Floyd Kishline at 
the Graham Laboratories indicate an increase in the overall 
friction horsepower at 3000 r.p.m. of only about 50 per cent 
of the horsepower input to the blower. This shows that 
much of the power used by the blower is used to offset 
the pumping losses of the engine. 

This comparison was made with the throttle wide open 
and, as the brake horsepower at this speed was increased 
28 per cent, the weight of the charge delivered must also be 
larger. Further, as the specific fuel-consumption is less, the 
net mechanical loss chargeable to forced induction must be 
small, if any. The power consumed by the blower drops 
sharply when the throttle is closed; so, the small ratio of 
losses is substantially maintained. The power consumed by 





Fig. 7—Drive Developed as a Step-Up Unit for Use 
with Centrifugal Blowers 
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the blower alone on the Graham engine of 265 cu. in. at 
24,000 r.p.m. is about g hp. The Graham engine-blower 
speed-ratio is 5.76:1. The impeller diameter is 7 in. 

An important point productive of economy is the effect 
of the mechanical agitation of the mixture in the rotor 
chamber. This results in even firing and smooth running 
over a wide range of mixture ratios, which is borne out by 
the facts that the tendency for backfiring is practically elimi- 
nated and very little choking is required either for an initial 
cold start or for warming up. It is further borne out by an 
almost immediate throttle response after starting. 


The same general characteristics were present with the 
Gar Wood's 


Packard engines used in 


Miss America X, 





Fig. 8—Frictional Planetary Drive-Unit 


The outer member or ring is held and the rollers are driven 
t The impeller is carried by the center member 


by a spider 





Fig. 9 
which Is Designed To Be Driven by Multiple V-Belts 


Planetary Drive-Unit of Fig. 8 Built into a Unit 


which were supercharged from 1100 to 1650 hp., where 
much smoother engine operation was obtained along with a 
considerable gain in economy. No difficulty was experienced 
with spark plugs or valves. 

Knowledge of forced induction, or supercharging, with its 
attendant benefits, is not a matter of recent accomplishment. 
In reviewing a short history of the subject, Mercedes is 
probably the most noteworthy pioneer in this work. This 
company has built engines with forced induction for nearly 
18 years and has, in its production, used the Roots-type 
blower exclusively. 

Three general types of blowers are adaptable for use with 
internal-combustion engines of the vehicular sizes. Respec- 
tively, they are the Roots type, the vane type, and the 
centrifugal type. 

The Roots type is best adapted where high manifold 
pressures are required. They are positive displacement units. 
They find an ideal adaptation as scavenging pumps on two- 


at 
yer 


ect 
tor 
ng 
by 
ni- 
‘ial 
an 


the 


X, 


1ere 
ha 


ced 


its 
ent. 





‘his 
arly 
ype 


vith 
pec- 


the 


fold 
nits. 
"'wo- 


FORCED-INDUCTION POSSIBILITIES 459 


Fig. 10—Details of the Unit Shown 
in Fig. 9 





Fig. 11—Roots-Blower Installation on a Packard 2500-Cu. 
In. V-12 Aircraft-Engine 


cycle Diesel and gasoline engines because of their good 
delivery characteristics at starting. On the average passenger 
car installation, however, the noise that this type of unit 
makes presents a considerable problem; further, even in 
production quantities they are rather expensive to build. 

Vane-type blowers are very efficient and small in both size 
and weight for a given displacement. This type has not been 
successful in automotive work, however, for several reasons. 
Lubrication is necessary for the vanes and vane guides. The 
difficulty of lubrication, in addition to the tendency to become 
gummy, has been a serious problem. Vane and vane-guide 
wear also has been prevalent. 

The centrifugal type of blower has proved most attractive 
for passenger, truck and bus work, because of its simplified 
construction and low cost. The improvements of the last two 
years in torque, horsepower and economy, gained by use of 
higher compression ratios, particularly through aluminum- 
head developments, have reduced the requirements for maxi 
mum manifold pressures to 34 or 4 lb. per sq. in. necessary 
to obtain the superior vehicular ability shown previously in 
this paper. This particular type of blower also is ideally 
adapted for vehicular purposes because it is practically noise- 
less. A rotor designed for constant-velocity gas-flow is very 
silent and can hardly be heard on the average engine with 
the typical intake silencer installed on its inlet. In fact, the 
blower completely subdues the normal intake roar and the 
effective intake-silencer design is a much more simple prob- 
lem since it is easier to deal with the high-frequency noises 
emitting from the blower than with the lower-frequency 
sounds emitting directly from the manifold. 

There is no more occasion for failure of a well-designed 
rotor than in an engine flywheel, since the safety factors of 








these two units are about the same with a reasonable mani- 
fold pressure of 4 lb. per sq. in. maximum. Floating valve- 
gear definitely limits the maximum engine speed. This like- 
wise places a limit on the maximum rotor stresses. 

This type of blower has received much notoriety with 
regard to its reliability from adverse experience in racing 
engines. However, let it suffice to state briefly that these 
faults do not apply on a well-designed commercial-installation. 
The usual blower drive-ratio on race cars was between five 
and six times engine speed, and these engines frequently 
turned as high as 8000 r.p.m. to gain manifold pressures of 
20 to 30 lb. per sq. in. gage. The driving arrangements 
were almost identical in all cases, so that all inherent faults 





Fig. 12—(Lower) Roots-Blower Steel Wing Machined 
from a Solid Billet. (Upper) Construction Employed 
for Later Installations 
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Fig. 13—Roots-Blower Installation on an 


Marine-Engine 


Eight-in-Line 





Fig. 14—Unit Designed To Mount in Front of the Engine 


and Be Driven by the Crankshaft 


were general. Drive step-ups were accomplished through a 
train of spur gears, frequently poorly proportioned and fabri 
cated, which involved a large summation of backlash. It 
was this backlash and the tremendous accelerations that were 
responsible for most gear-tooth and rotor failures. Even 
with the then typical drive arrangements, with their inher 
ent faults, blower reliability was satisfactory at the time they 
were abandoned in racing. 
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simplicity and cleanness of 


The design arrangements 
possible with the centrifugal-type blower are evidenced by 
reterring to the Graham installation, shown in Fig. 4. Drive 
tor the blower is taken from the accessory driveshaft through 
a pair of worm gears. The blower discharges across the top 
of the engine to a downdraft manitold. The top half of the 
blower and the cross-over manifold are water jacketed. This 
water jacketing is the only heat applied to the manitoid 


system. No hot The 


spot 1S used. 


arrangement is shown 


in Fig. 5. 

The worm-gear drive, as well as the impeller shaft and 
the impeller assembly used by Graham, are shown in Fig. 6. 
Incidentally, plain bearings are used. In 


Q 


spite ol the tact 
that the impeller reaches a speed as great as 24,000 r.p.m., 
these bearings have substantially the same rubbing velocity 
as crankshaft main bearings and their specific loading is 
much lower. Plain bearings used by Graham are made 
interchangeable and treated just the same as main bearings 
for clearances, lubrication and material. The rotor shaft is 
made of crankshaft material and has the same heat treatment. 

Accelerative loads, thought by many to be unsurmountable 
because of the blower drive-ratio, are not serious. 
mum accelerative load 


The maxi 
the same as the constant- 
speed load at maximum engine speed. Quite naturally, ihe 
rotor is designed for a low moment of inertia. 


is almost 


An interesting drive which we have developed as a step-up 
unit for use with centrifugal blowers is shown in Fig. 7. 
This particular unit was designed to mount in the samc 
manner as the Graham unit and be driven from the acces 
sory driveshaft. Only right-angle gearing is provided in the 
lower gearbox, the step-up being taken in the frictional 
planetary drive-unit immediately below the blower housing. 

Fig. 8 shows the frictional planetary drive-unit which we 
have developed. On this unit the outer member or ring is 
held and the rollers are driven by a spider. The impeller 
is carried by the center member. This particular design has 
a number of advantages, some being no bearings on the 
high-speed shaft, silence, large step-ups easily obtainble, obvi 
ous production and cost advantages, and ease of adaptation. 

Fig. g shows this drive built into a unit which is designed 
to be driven by multiple V-belts. Driving this unit by means 
of a V-belt offers great possibilities in the adaptation of 


blowers to existent engines. Fig. 10 shows details of this 


unit. All things considered, it must be admitted that either 


Fig. 15 Large Supercharg- 

er and Drive Arrangement 

Built Recently for a 600-Hp. 
Two-Stroke Diesel-Engine 
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Fig. 16—Roots-Blower Installation on a Small Four- 
Cylinder Marine-Type Engine 


the gear-drive method used by Graham, or the frictional 
planetary-drive method shown, involves but small complica 
tion as compared with the benefits obtained. We have never 
built vane-type-supercharger installations; however, we have 
made numerous Roots-blower installations, some being shown 
in Figs. 11 to 16, 

Fig. 11 shows the Roots-blower installation on a Packard 
2500-cu. in. V-12 aircraft-engine, four of which were used 
by Gar Wood in his Miss America X, with which he holds 
the world’s aquatic speed-record of 125 m.p.h. Two blowers 
were used on each of these engines, one for each bank of 
six cylinders. Originally, we made the impellers or wings 
in our Roots blowers from a solid-steel billet. 

In Fig. 12, the lower view shows a Roots-blower steel 
wing which was machined from a solid billet. On later 
installations, however, we employed the construction shown 
in the upper view, wherein high-strength-aluminum castings 
were used and driven by a steel driver inserted in the end 
of the machined aluminum casting. 

Fig. 13 shows a rather clean Roots-blower installation on 
an eight-in-line marine-engine. The blower was_ bolted 
directly to the manifold and driven from the front gearcase. 
As mentioned, Roots blowers find an excellent application 
on two-stroke engines. Fig. 14 shows a unit which was 
designed to mount in front of the engine and be driven 
by the crankshaft, and carries step-up gearing within the 
gearcase. 

Fig. 15 shows a large supercharger and drive arrangement 
which we recently built for a large two-stroke Diesel-engine. 
The engine for which this unit was built develops 600 hp. 
at 800 r.p.m. and is intended for submarine service. Fig. 16 
shows a Roots-blower installation on a small four-cylinder 
marine-type engine. This is a noteworthy example ot 
compactness. 

The possibilities of forced induction, from both the stand- 
point of performance achieved and application of the blower 
unit, have been shown herein in a general way. I stated in a 
paper several years ago the logic of increasing engine per- 
formance by this means. This logic seems sound today, more 
so than ever, and it is believed that in a comparatively short 
time, automatic or atmospheric induction will have gone the 
way of automatic intake valves, and that mechanical induc- 
tion will become the general practice. 

I am indebted to Floyd Kishline and to Chester Ricker for 


their kind assistance in furnishing various data which have 
been presented in this paper. 


Discussion 


Supercharger Efficiency 
Considered a Major Item 


—Sanford A. Moss 


Thomson Research Laboratories, General Electric Co. 


R. SCHWITZER has long been associated with the 

design of Roots blowers for supercharging internal- 
combustion engines; so, the interest in centrifugal blowers 
shown by his paper is very significant. He gives as some 
of the reasons for preference for centrifugal blowers the elimi- 
nation of the well-known noise which has always accom- 
panied Roots superchargers, simplified construction and low 
cost. 

Another comparison which has been made between cen- 
trifugal and Roots blowers is of the pressure rise produced, 
with the statement that Roots blowers gave full pressure at 
low speeds, where centrifugal blowers did not give such 
high pressures at low speeds. It was therefore alleged that 
Roots-blower superchargers gave better low-speed perform- 
ance of the engine than did centrifugal superchargers. Mr. 
Schwitzer, having had experience with both types of blower, 
is in a position to make positive statements in this matter. 

Another matter on which Mr. Schwitzer could make a 
definite contribution would be a statement giving actual 
results obtained on the road with the Graham superchargers 
in the hands of the driving public. How is the addition of 
superchargers working out in practice? 

Mr. Schwitzer mentions limitation of manifold pressures 
to 34% to 4 lb. per sq. in. above atmospheric pressure. What 
is the reason for this limitation? Ground-boosted aviation- 
engines are using much higher manifold pressures. 

Mr. Schwitzer states that a well-designed blower has about 
50 per cent efficiency as a pump. Exception must be taken 
to this statement. Commercial centrifugal compressors with 
design based on adequate research and mathematical theory 
have attained efficiencies as high as 83 per cent, and cen- 
trifgual superchargers for aviation engines based on the 
same theory, but with limitations due to conditions of instal- 
lation, usually have an efficiency of about 70 per cent. The 
distinction is sometimes made between a centrifugal blower 
and a centrifugal compressor, the former merely “blowing” 
the air along without regard to its change of volume, and 
the latter taking proper account of the decrease of volume 
which accompanies pressures of the order of magnitude here 
discussed, so that they truly “compress” with proper efh- 
ciency, by use of the necessary passage areas and other design 
characteristics. 

There is every reason for using the highest possible efh- 
ciency for a supercharger. Low efficiency means appreciable 
temperature-rise without pressure increase, which gives 
trouble with detonation and greatly decreases weight of 
charge. Actual applications of superchargers have been made 
where the decrease of charge due to temperature rise balances 
the increase due to pressure rise, so that the weight of charge 


December, 1934 












































462 





S.A.E. JOURNAL 


(Transactions) 


entering the cylinder was not increased. Furthermore, de 
creased efficiency means increased power for driving the 
supercharger, so that an appreciable amount of the gain in 
engine power due to supercharging is thus used up. Many 
years of experience with the supercharging of aviation engines 
shows that efficiency of the supercharger is a major item, 
and there is no reason to suppose that the situation will be 
any different with automobile engines. This predicates an 
adequate foundation of research data in the design and 
proportioning ol the various parts. 


Driving-Range Improvement 

By Supercharging Suggested 
—David Gregg 
Bendix Research Corp. 


N / R. SCHWITZER’S interesting paper is an indication 
oO A tew 
ago our efforts toward supercharging passenger-Ccal 


f the recent progress in passengér-car design. 
years 
engines were all directed at improving low-speed operation 


| 


and acceleration. As a result, positive superchargers, either 


of the vane or Roots type, were used, because these gave the 
desired manifold at low and the 


pressures engine-speeds, 


pressure curve was largely independent of engine speed, a 
characteristic not inherent in the centrifugal compressor. 
The increased horsepower of the passenger-car engine and, 
in particular, the use of synchromesh transmissions with 
silent seconds, have greatly increased the ease and rate of 
acceleration in the low speed ranges. Several low priced cars 
approach, in second gear, the maximum power that can be 
The 


stil] open to 


transmitted without excessive wheel slip and tire 


wear. 


touring and high-speed driving-ranges ar¢ 


improvement, and in these ranges the centrifugal super 
charger fits very nicely. 

In 1925, I designed a belt-driven centrifugal-supercharger 
for the Kissel car. Tests of this car on the road and on the 
Indianapolis track showed the same general characteristics 
as are secured with the present Graham supercharger; that 
is, improved acceleration and flexibility above 30 m.p.h. and 
a slightly higher top speed. This particular supercharger 
was mounted on the front cylinder block and the radiator 
fan was on the low-speed supercharger shaft-belt driven from 
the pulley on the crankshaft. 

The possibilities of a multiple V-belt drive were further 
tried out on a vane-type supercharger on a Chrysler car, 
described in a paper presented to the Indianapolis Section of 
the Society in 1928. The belt drive was not a success, due 
to the limited space available for the pulleys, and was 
replaced by 


a positive drive. However, up to the limiting 


power at which the belts would slip, it provided a very 


quiet and flexible drive and acted as an effective flexible 


coupling between the engine and the supercharger. 


Regarding 


Mr. Schwitzer’s comments on racing-car super 


chargers, it is assumed that he is referring to the Miller 
car, as the Duesenberg supercharger was driven by a bevel 
gear and a planetary step-up. The fact that these various 
superchargers, operating at times well above 40,000 r.p.m 


and using bearings frequently selected on account of theit 


] 


advertising value rather than their ability to operate at high 


speeds, with impellers that were seldom dynamically bal 


anced, would last even the length of a race is really a 
remarkable demonstration of the inherent worth of this 
type of unit. It is also interesting to note that the super 
charger compression-ratio obtained from impellers of 7! 
to g-in. diameter was as high as has ever been obtained 
with one stage of centrifugal supercharging. 


Conclusions on “Observations of Flame in an Engine” 


By Charles F. Marvin, Jr. 


Vational Bureau of 


(Following 


é& 


tently were omitted from the article, “Observations of Flame 


are summary and conclusions which inadve 


in an Engine,” by Mr. Marvin which appeared on pages 391 

395 of the November, 1934, issue Of the S.A.E. JourNat. ) 

I! would appear that at 
fl 


ame velocities in the engine. 


least seven basic factors control 
Three of these: 

(1) the composition of the unburned charge, 

(2) the temperature of the unburned charge, 
and (3) the degree of local turbulence 
influence the linear rate at which the flame 


burned charge. 


kindles the un 
The other four: 

(4) general swirl, 

(5) gas vibrations and wave effects, 

(6) piston movement, 
and (7) expansion of gases in reaction zone 
affect gas movements which carry the flame front with them, 
the seven factors operating more or less independently but 
simultaneously to determine the observed travel of the flame 
iN space. 
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Standards 


Little or no reliable quantitative intormation exists regard 
ing the separate effects of these factors but their relative im 
portance in determining flame travel doubtless changes with 
combustion chamber geometry and operating conditions. 

Preflame reactions alter factors (1) and (2), the compos 
tion and temperature of the unburned charge to an unknown 


extent which different 


fuel knock. 


Since these reactions are associated with relatively high tem 


probably varies considerably for 


fuels and has a bearing on the occurrence of 


peratures and extremely short heating periods it would appear 
that they can be produced and their effects studied with cer 
tainty only in an engine or high-speed compression machine. 

Lack of knowledge regarding the depth to which reaction 
and heat liberation continue behind the flame front prevents 


accurate evaluation of the effect flame movement of 


upon 
expansion in the reaction zone, (7), and obscures the corre 
lation between flame travel and pressure rise. Measurements 
of infrared radiation offer a promising means of attacking 


this problem. 


Cr 


yer 


he 


nat 

nd 
yer 
tor 
om 


her 


ol 
lue 
vas 
ing 
ery 


ble 


CT 


llet 


99 


ard 
im 
vith 


OS1 
wn 
rent 
ock. 
fem 
pear 
cer 
une. 
tion 
ents 
t of 
yrre- 
ients 
king 





Fundamentals in the Selection 


of Cutting O1ls 


By W. D. Huffman’ 


Chevrolet Gear and Axle Plant 


UTTING oils are coolants and lubricants. As 

lubricants, they lubricate the area between 
the tool and the chip, and are tool and power 
preservers. Aside from these functions, they are 
useful in washing away the accumulated chips, 
giving a bright and smooth finish and acting as 
rust preventives, 


There are two general types of cutting oils, the 
so-termed soluble or emulsifiable oil and the 
straight cutting oil. The soluble oils mix or emul- 
sify in all proportions in water; they are primary 
coolants but also have some lubricating action. 
There are two types of soluble oils, those which 
are principally or entirely of mineral-oil origin 
and those which contain an appreciable amount 
of saponifiable materials or soaps. The straight 


INCE the first developments of high-speed transportation, 
the principal items entering into the building of auto- 
motive equipment have been the making or fabricating 

of metal parts and their assembly into satisfactory working 
units. During the last ten years these problems have been 
intensified and broadened in scope by the changes and 
advances made; first, in the quality of the material from 
which the parts of a complete unit are made and, second, 
by the necessity for devising a method by which these parts 
could be fabricated rapidly, cheaply and accurately. With 
the introduction of harder, tougher metals and the design 
and construction of automatic high-speed cutting and grind- 
ing machinery, the problem of providing suitable cutting 
oils has reached a point where exact and scientific knowledge 
of the nature, use and application of these cutting oils is an 
absolute necessity. 

Aside from tool and machine design, which has attracted 


[This paper was presented at the Production Meeting of the Society, 
Detroit, Oct. 10, 1934.] 


1Collaborators in the preparation of the paper were C. B. Harding, of the 


Sun Oil Co., and W. H. Oldacre, of D. A. Stuart & Co., Ltd. 


cutting oils offer a greater range of composition, 
and likewise a greater field for individual pref- 
erence. 


Mr. Huffman emphasizes the importance of 
laboratory investigation and control, and says 
that the laboratory should cooperate in the selec- 
tion and inspection of cutting oils. Summarized, 
the fundamental characteristics governing the 
selection of cutting oils are, for the soluble cutting 
oils, ability to emulsify, a tendency to remain 
stable without separation, and a tendency to pre- 
vent corrosion and give satisfactory finish. For 
the non-emulsifiable cutting oils, the characteris- 
tics are the quantity and nature of the saponifi- 
able material and the quantity of combined sul- 
phur not in natural combination. 


the best talent existing in the metallurgical and engineering 
professions, little is found in technical literature of really 
scientific value concerning ways of maintaining tool life, con- 
serving power and machinery, and facilitating operations. 
Certainly, the selection and application of cutting oils is of 
great importance and the study of this subject should be well 
worthy of any time and effort required. 

One frequently finds, even in large shops equipped in the 
most modern and up-to-date fashion, a condition of general 
ignorance as regards the proper use and purpose of cutting 
lubricants. Too often experience and shop tradition are the 
sole guides in the selection of a given cutting fluid. The 
subject is not difficult and it certainly seems of paramount 
importance that the knowledge and experience acquired 
should be correlated and some standard practice adopted. 
A great deal has been accomplished already along this line 
by two unbiased and competent observers, Geschelin and 
Boston; but it is time that their work should be supported 
and the proprietary tendencies removed from the subject. 


It is believed that there are too many nostrums in the cutting 
oil market. 
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Purposes 


There are popularly believed to be two general reasons for 


the use of cutting oils. coolants and 


They are lubricants. 
As lubricants, they lubricate the area between the tool and 
the chip, although one may wonder sometimes what is meant 
by lubrication under 100,000 |b. 


pressures ol per sq. 1n., 


which some observers maintain is reached. 
know that they are effective and are tool and power 
servers. Aside from the above functions, they are 


Nevertheless we 
pre 
useful in 
washing away the accumulated chips, giving a bright and 
smooth finish and acting as rust preventives. These lattet 
purposes in all probability will be incidentally accomplished 
in the selection of a proper oil for one of the two general 
reasons. 


Types of Cutting Oils 


We have two general types ol oils, the so-termed soluble 
or emulsifiable oil and the straight cutting oil. The soluble 
oils mix or emulsify in all proportions in water; they are 
primary coolants but also have some lubricating action. They 
generally, if properly made, are good corrosion preventives. 
Many times their emulsions are used solely as corrosion pre 
ventives. Because of their low cost, it would seem advisable 
that their use should be encouraged whenever possible, and 
it is quite certain that in many operations, where now more 
expensive oils are used, they could be advantageously sub 
stituted. 

There are two types of soluble oils, those which are prin 
cipally or entirely of mineral-oil origin and those which con 
tain an appreciable amount of saponifiable materials or soaps. 
Either may make stable or effective emulsions, but the former 
apparently are stable and 


more 


resistant to untavorable 


conditions. 


Non-Emulsifying Cutting Oils 


The straight cutting oils offer a greater range of composi 
tion and likewise a greater field for individual preference. At 
this point it is believed much knowledge is yet to be obtained. 
They usually contain one or all of the following constituents: 
mineral oil, saponifiable oil, and some non-metallic element, 
such as sulphur, which may be reasonably supposed to have 
some extreme-pressure lubricating-properties. 

Mineral oils have never been considered all-purpose cut 
ting oils, but many of us can remember when lard oil was 
the basis on which all cutting oils were evaluated and it was 
only the idea of the cost that was capable of diverting pret 
erence to other types. At present, we have treated mineral 
oils without any saponifiable matter in them, taking the place 
of the former types and giving as good, if not better per 
formance. 

Under given conditions we know that mineral oil, with 
addition of saponifiable matter, will perform satisfactorily in 
a certain operation. We also know that a sulphurized min 
eral oil will perform the same operation with equal satis 
faction. The problem involved is, just what is that charac 
teristic inherent in each oil which gives the satisfactory per- 
formance, and in the 
Is it an oiliness that 
the saponifiable matter supplies, or is it extreme-pressure 


what amount 


does each of selected 


ingredients supply that characteristic? 


lubricating-properties that both the sulphur and saponifiable 
matter give? 
Unquestionably, we will always have the problem of pres 


sure and temperature with us in metal cutting. 


Vol. 


If the former, 
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certainly that could be obtained in a proper selection ot 


mineral oil; if the latter, surely less expensive oils can_ be 


supplied. Naturally, this is a plea for reasonably standard 


specifications for straight cutting fluids. 


In an attempt to reach some degree of standardization, it 
is hardly possible that there would be prevented any investi 


gation, research, or introduction of and better 


new cutting 


Huids. There would be no discouragement of progress, {or 
a competitive market would always stand as a safeguard; but 
a great gain might be accomplished in the dissemination of 
knowledge about the constitution and_ the 
that, tor operation, a 


given type of cutting fluid can be used and that for many 


ipplic ations ol 


cutting oils. I believe 


every cutting 
other operations the same type will give equal satisfaction. 
It is possible with the present knowledge of the chemistry 
of cutting fluids and engineering in cutting operations io 
simplify greatly the field of application and uses of this 


material. 
Frequently, in large shops, the selection of the cutting fluid 


is left to the decision of the person in charge of a 
Operation. 


certain 
At tmmes it is not at all impossible to find five or 
six different types from as many different sources, their selec 
tion being determined by such whimsical notions as odor, 
color, and apparent viscosity. Usually, chemical analysis and 
investigation reveal no justification for such varied selections. 
There may be a perfectly good oil purchased for general use, 
say, in tank storage, and at a price that would indicate its 
application wherever possible. are that a certain 
mixture formed with this oil and light paraffin would do th 


job and save considerable expense. 


The chances 


Assuredly, this is a 
dition that is hardly justifiable in the light of modern plant 
management. 


con 


It is evident that a classification of cutting oils. 
together with an organized outline of their applications, 
would be of inestimable value in simplifying plant operation. 
Oil engineers recognize this fact and the more reputable com 
panies supplying the material would welcome the approach, 


| believe, of a more rational simplification f the market. 


Laboratory Control 


It might be of interest to note at this point the importance 


T 


of laboratory investigation and control. Wherever possible it 


should be arranged that the laboratory should cooperate 1n 


\n examination 
of incoming shipments will assure against lack of uniformity 


the selection and inspection of cutting oils. 


and substitution of products. Especially with soluble oils, 
which do not possess the stability that the other types do, is 


laboratory examination most valuable. An incipient tendency 


to separate, or a lack of satisfactory emulsibility, can 
be detected by the 


easily 
laboratory control, and a great deal of 
argument and expense avoided. Furthermore, the emulsion 
in use can be examined daily and knowledge of its condition 


obtaind in only a time. Many 


] 
times good oils are received without favor and objectionable 


tew minutes of any one’s 


material given credit that it does not deserve when laboratory 


observation has been absent. 


Too much cannot be said in favor of coordination between 
laboratory and shop. Might it not also be advisable that each 
shop have some technical person to whom the cutting-oil 
manufacturers can impart their information, experience and 
data? The lubricating engineer seldom finds the man with 
whom he contacts in the shop sufficiently schooled in pe 
troleum technology to discuss the important phases of cutting 


oil manufacture. Because of a lack of this particular experi 


ence, the Jatter is usully unable to evaluate the information he 
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receives and may find to his dismay that the tormer is not 
only an engineer but an equally good salesman. 

Laboratory investigation usually parallels the stressed char 
acteristics of the specification. The specifications are usually 
formed trom certain conventional ideas as to what are neces 
sary Valuable qualities of oils. These qualities may or may 
not be determined in the successtul use of the lubricant. 
Soluble oils sometimes are difhcult to analyze and can be 
torn apart only by a most skillful analysis, and then it 1s 
questionable how important the analysis would be. Usually, 
all that one desires to know is its emulsibility, its rust-pre 
ventive properties and its tendency to separate. Then what 
would ordinarily be necessary would be to make a small 
amount of the emulsion with the oil and the water and ex 


amine it after 24 or 48 hr. The thing of greatest importance 


is that it shall emulsify and not separate. 

With the non-emulsifiable cutting oils it is customary to 
evaluate the oil trom the following: (@) specific gravity, 
(6) viscosity, (c) flash point, (d@) fire point, (e) free acid, 
(f) saponifiable matter and (g) sulphur. 

At one time the properties as determined by this outline 
were considered of great importance and, frequently, rejec 
tions of shipments resulted trom even a slight variation from 
the specification set tor a given material. Today, consumers 
of cutting fluids in general are taking a different attitude 
toward the significance of these properties. They may, as a 
group, be of value in making known to the laboratory man 
the history and nature of the material; but, unless laboratory 
tests are made in conjunction with production tests, some 
talse conclusions may result. 

The specific gravity, flash point, fire point and, prob 
ably, even viscosity are characteristics that are on debatable 
ground when it comes to making a proper evaluation of a 
cutting fluid. 

A given specified specific gravity may so limit a supplier 
that he may be torced to use certain raw materials, but it 
certainly cannot in any way assure the buyer that he will 
receive any more useful product. The flash and fire points 
within certain obvious limitations, may be placed in the same 
group with specific gravity. How often does the consumer 
specify a certain flash point and then have the production 
man blend with it a lighter oil, maybe even kerosene? 

The importance of viscosity, as stated before, is debatable. 
Opinions given by about 20 different observers show about 50 
per cent disagreement. It has been stated, I believe, by 
Mr. Boston that he believed that viscosity is of value only in 
retaining within the oil those ingredients which are necessary 
tor efficient cutting operations. Certainly all of us have seen 
work, where a heavy oil was considered absolutely necessary, 
done, and done well, with oil of only half the viscosity 
formerly used. 

But when we come to the consideration of the introduc 
tion of saponifiable material, or sulphurized material into a 
mineral oil, we apparently have arrived at a vital point. 
These additions unquestionably give characteristics to the oil 
that it does not naturally contain. It has been intimated 
before that it might be possible to eliminate fatty material, 
but at present it is fairly well established that it aids in cool 
ing and lubrication. Sulphurized oils have been in use for 
so long and their effectiveness is so well known that it is 
unnecessary to discuss their merits. There is still some dis- 
agreement as to how much sulphur is needed, but that may 
be more or less determined by the amount of blending that 
is done in the shop or refinery. 


Summarized, the fundamental characteristics governing the 


selection of cutting oils are as follows: 


(1) Soluble Cutting Oils 
(1) Ability to emulsity 


(2) Tendency to remain stable without separation 


(3) Tendency to prevent corrosion and give satisfactory finish 
(2) Non-Emulsitiable Cutting Oils 

(1) Quantity and nature of saponihable material 

(2) Quantity of combined sulphur not in natural combination 


From this summary it would seem reasonably logical that, 
it the supplier and consumer could meet on common grounds, 
it might remove a great deal of misunderstanding and super 
stition that now exist in the manufacture, purchase and use 
of these materials. 

Another question involved in the selection ot cutting oils, 
and one which usually comes up after a given oil has been 
in use tor some time, is that of infection. Rarely has one 
who has had anything to do with handling oils of any kind 
escaped this problem, and almost always there is involved a 
controversy. The companies marketing the oil have, as a 
whole, spent large sums of money and a great deal of time 
in the investigation of the apparent spread at times of intec 
tion among workers who necessarily must come into intimate 
contact with petroleum lubricants. Frequently, the consumer, 
who necessarily holds a certain responsibility as regards occu 
pational diseases toward those under his employ, is at a loss 
as to what to do at the appearance of these skin eruptions. 
It is no more than natural that he should look to the nearest 
probable cause of his trouble. Of course, the oil is invariably 
given the blame, a controversy started, and often the vendor 
must find another place to sell his product. 

Certainly, it is not to be assumed that the oil is never a 
carrier of bacteria, but we may be reasonably certain in stat 
ing that actual bona fide cases wherein spread of infection 
may be blamed to oil are extremely seldom in occurrence. 
Obviously, mineral oils are not media in which bacteria may 

atistactorily propagate, and in the sulphurized or chlorided 
oils one would hardly suspect that they could exist at all. 
Likewise, in the soluble oils, a certain degree or rather excess 
ot alkalinity should, we think, act in some respect as a dis 
infectant. It is not uncommon for one to receive a negative 
report from the bacteriologist, even when skin eruptions are 
prevalent among those working about machines. It might 
be suggested that sanitary working conditions and cleanliness 
may often solve a problem of this nature and save a great 
deal of investigation and worry. Furthermore, it is under 
stood by all that certain persons, more than others, probably 
due to unusual skin formation or bodily function, are sus- 
ceptible to petroleum or alkaline irritations. Frequent change 
of clothing and careful personal hygiene often result in very 
gratifying results. 


Applications 


For the application of all types of cutting oils for mass 
production manufacturing, there remains a great deal of 
knowledge yet to be disseminated. Often there is not the 
proper discretionary judgment used in their selection and 
application. Of course, it is not easy to select a satisfactory 
oil for a given piece of work when all the difficulties to be 
encountered are not known. But with all this in view, the 
major problem is to find a type of oil that will supply the 
greatest number of needs or give the most successful oper- 
ation on the greatest number of jobs. One approach to the 
solution of this problem may be found through the more 


general use of emulsions. There is a trend toward the 
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greater use of emulsions and it is believed that when their 
possibilities are understood their use may be enlarged. 

Because of the increase in manufacturing schedules, the 
machine-tool manufacturers recently found themselves in the 
position of designing new equipment which would remove 
metal more rapidly, though many times the floor space was 
limited in an already over-congested shop. As an example, 
one of the interesting developments has been the addition ot 
surface-broaching equipment either in horizontal or vertical 
plane. These machines, to a great extent, will replace the 


milling machines. It is interesting to note that when these 
machines first came into production there was little or no 
information tabulated as regards the most advisable cutting 
oil to be used, and so for a long period of time various types 
of non-emulsifying cutting oils were used on this equipment. 
Cutting oils composed of sulphur, fats and a combination ot 
both, with mineral oil, have been used for a considerabl 


time with reasonable results. However, there always has 
been and probably always will be excessive consumption of 
oil on high-production types of machines, the carry-off usually 
is great and this factor naturally leads to exorbitant expense 

‘Lhe question to be considered here is whether a lubricant 
of extreme-pressure tendencies is desirable, or whether we 
find ourselves confronted with the condition of high tem 
peratures. It that 


being done on this problem and that emulsions have been 
| I 


is understood considerable work is now 


found to be desirable on a great many jobs. It seems advis 


able that these data should be coordinated and tabulated s« 
An emul 


sion should be a desirable application on this type of equip 


that they would be available to many consumers. 
ment, in that it furnishes a principle of high retrigeration as 
well as some lubrication, and should there be high tempera 
tures involved, the refrigeration should and will have a ten 
broach, which 1s a 


dency to improve the lite of the most 


important member of this machine. The metallurgist has 
contributed a great deal toward the solution of the problem 
of surface broaching. It has often happened that a cutting 
lubricant has been held in disfavor, when the problem was 
really one of machine ability. Frequently, in encountering 
machining difficulties, the solution has been found in the 
metal specification or heat treatment and not in the selection 
of the proper cutting oil or emulsion. 

Another interesting operation of mass production is that 
of grinding. 


It is probably one of the finest processes, 


this operation we reduce metal to such tolerances as one-tenth 


tor 1n 


of one-thousandth of an inch. In view of experiences of the 


past, considerable investigation should be made with regard 
We ly find in an 
industry a lot of traditional opinions as to what constitutes a 


good grinding lubricant. It is not unusual 


to grinding lubricant or emulsion. usual 
to find some person 
requesting that the piece should have a high luster, which 
may or may not be indicative of a good finish. Experience 
has probably proved that, with the average type of grinding 
machine, the tankage for holding the grinding lubricant 1s 
generally too small when consideration is given to the turbu- 
lences produced by the emulsion flowing to the abrasive 


back the Naturally, 


should have some detergent or cleansing 


member and into tank. an emulsion 


action, but the way 
Se 
to a finer finish and luster might be made easier by placing 


5 


somewhere in a system facilities for the removal of metal 


particles and other abrasives. Some users of grinding ma 
chines and grinding lubricants have already found it advan 


tageous to have a separate central and return system where 
} 
the emulsion flows through the grinding machine by gravity 
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and is taken to a point remote trom the machine where it 
remains without excitement for a period of time, thus giving 
the grindings and abrasives an opportunity to precipitate 
while the emulsion is not in excitement. 

Many other practical applications of cutting oils might be 
discussed; but the factors, such as speed, pressure, tempera 
ture and machinability, must also come under consideration, 
tor these factors must necessarily vary from shop to shop and 
job to job. Of course, it is of economic importance to the 
automobile manufacturer that the most serviceable oil be se 
cured tor the least expense, and a change to a maximum us¢ 
ot emulsions will, as was stated before, be a step in this 
direction. This probably can be done, but the consumer must 
first be enlightened. It has been suggested that a committe: 


similar to committees fuels and lubri 


now operating on 


cants 


could be tormed tor the purpose of investigation of 
| 
li 


the cutting-oil problem. This committee, with meetings, it 


only once a year, might do a great deal toward the elimina 


the 


tion ol confusion that now exists. 
Air-Transport Operations 
_— who doubts that air transportation has long 
since graduated trom the Stage of a pioneer develop 
ment tO an 


established position in routine and_ essen 


tial forms of transportation has only to glance over the 
tatistical 
United 


airplanes Hew 2.,00¢ 


commercial the 


the last 


records of air-transportation in 


States tor rew 


000 miles in scheduled service and carried 


years. In 1926, tor instance, 


over 5000 passengers. In 1933, airplanes flew over 54,500,000 
miles and carried over 568,000 passengers. 

4 1 

[he expansion this record reflects is of particular signifi 


cance. It represents not merely the familiarizing of the public 
with airplanes and the providing of increasingly extensive 
and frequent service, but the completion of a development 
| 


period in airline operation during which efforts have been 


successfully directed toward placing scheduled air-service on 
a basis of dependability and efficiency. 
This vital stage included the constant improvement of 


airplanes and powerplants, the lighting of the airways, the 
establishment of comprehensive weather-reporting services, 


development of two-way radio telephone-communication be 


tween planes and ground stations, invention and improve- 
ment of air-navigation instruments, installation of the radio 


range, systematizing methods of maintenance and repair of 


quipment, the assembling and training of personnel into 
eflicie nt ope rating organizations, and so on. 

Excerpt lir-Transport Opera 
tions, by E. P. Lott, read at the Regional Transportation and 


Maintenance Meeting, Newark, N. ]., Nov. 9, 


from a paper entitled 


19 34. 


Correction 


On page 333 of the September issue of the Journal there 
was printed in a discussion by Dr. P. K. Frolich of the Graves 
Mougey-Upham paper on Winter Oils, a figure showing 
“Consumption and cold starting characteristics of oils at 


various grades and viscosity indices.” In the lower right hand 


ordinate of the chart which bears the legend “Oil Consump 
tion—oct. 


1000 miles” the decimal points were omitted in 


the accompanying values so that the figures which read as 
printed 10 to 50 


; s 
miles: viscositv at 250 deg. fahr. 


° 1 
qt./1000 miles should read 1.0 to 5.0 qt./100 
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Vital Topics Feature Balanced Program 


Developed for Annual Meeting 


HE broadest as well as the most highly technical inter- 
i= of the Society’s diversified membership will be met 

by the eventful program finally completed for the 1934 
Annual Meeting scheduled at the Book-Cadillac Hotel, 
Detroit, Jan. 22-25. 

The pressing, immediate question of what the N.R.A. 
means to the automotive manufacturer will be interpreted 
authoritatively by David Beecroft, Bendix Aviation Corp., 
who has been a special advisor to the deputy administrator 
in connection with the code of the automotive parts industry. 
The fundamental physical principles of television will be 
illustrated and explained by Dr. J. O. Perrine, American 
Telephone and Telegraph Co., at a student session. R. A. 
Bogan, Greyhound Management Corp., will talk of the abuses 
of highway courtesies and rules by motor vehicle operators. 

Detailed technical expositions and analyses comprise a 
major part of the program, however, and will include presen- 
tation of the results of several timely researches which have 
been awaited eagerly by engineers. Discussion of acoustics 
and the airplane by Stephen J. Zand, Sperry Gyroscope Co., 
is one of the important papers scheduled which falls into this 
category. There will be such notable presentations as that 
by Prof. C. Fayette Taylor, Massachusetts Institute of Tech- 
nology, on flame propagation; by A. M. Rothrock, National 
Advisory Committee for Aeronautics, on photographic studies 
of combustion in a high-speed combustion-ignition engine; 
by A. W. Bull, U. S. Tire Co. on tire noise; by E. G. Gunn, 
Walker Manufacturing Co., on muffler noise, and a number 
of others of equal significance and importance. 

The basis for vigorous technical argument appears in a 
number of the papers scheduled, if titles are indicative. The 
topic of chassis lubrication as developed in separate papers 
by H. E. Hill, Studebaker Corp., and by A. J. Blackwood 
and A. C. Spencer, Jr., Standard Oil Development Co.; the 
topic of multi-range transmissions, treated by C. D. Peterson, 
Spicer Manufacturing Corp.; that of sound insulating and 
absorbing materials, by T. M. Prudden, Pacific Mills; and 
several of the subjects scheduled for presentation at an engine 
symposium session are typical of many others which bid fair 
to provoke vital and timely discussion. 

A brief glance at the detailed program shown in the 
preceding insert, in fact, reveals a combination of topics and 
authors which assures uniformly significant and momentous 
sessions throughout the four-day meeting. 

With final arrangements nearing completion for the engi 
neering display which is to be held in space adjacent to the 
meeting rooms, this feature of the gathering seems certain 
to exceed in engineering interest even the highly successful 
exhibition staged in connection with the International Auto- 
motive Engineering Congress in Chicago last fall. The par- 
tial list of exhibitors shown here indicates the broad range of 
technical products which will be covered. 


Partial List of 


Engineering Display Exhibitors 


Aluminum Co. of America 
American Cable Co. 
American Chemical Paint Co. 
Bunting Brass & Bronze Co. 


Campbell, Wyant and Cannon Foundry Co. 


Cleveland Graphite Bronze Co. 
Continental-Diamond Fibre Co. 
Detroit Edison Co. 

Henry L. Doherty & Co. 

The Dole Valve Co. 

Federal Mogul Corp. 

The Globe Machine & Stamping Co. 
Hercules Motors Corp. 

The International Nickel Co., Inc. 
Micromatic Hone Corp. 
Monroe Auto Equipment Co. 
The Perfect Circle Co. 
Thomas Prosser & Son 
R.C. A. Victor Co., Inc. 
Rivett Lathe & Grinder Corp. 
The Skinner Chuck Co. 
Spicer Manufacturing Corp. 
Stromberg-Carlson Telephone Mfg. Co. 
Trico Products Corp. 
Tubular Rivet & Stud Co. 
United American Bosch Corp. 
Victor Manufacturing & Gasket Co. 
Waukesha Motor Co. 
Wilcox-Rich Corp. 
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Harvester Co., Tractor Engineering Depart- 
ment, Chicago; (mail) 114 North Parkside 
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Coox, Lronarp (F M) chief engineer, 
British Tar Spirit, Ltd., Slough, Buckingham, 
England; (mail) 8 St. Judes Road, Engle- 
field Green, Egham, Surrey, England. 


Davies, Georce W. (A) sales representa 
tive, Sealed Power Corp., Muskegon, Mich.; 
(mail) 2-111 General Motors Building, 
Detroit. 


GILLEARD, JAcK THOMPSON NEIL (J) auto- 
motive engineer, A. G. Boyes & Co., Ltd., 
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These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Nov. 10, 1933, and 
Dec. 10, 1933. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 


Foreign Member. 


Chapel Hill, Huddersfield, England; (mail) 
23 Fairfield Road, Almondbury. 


Haney, Witii1am V. (J) fuel section, 


research and development department, 


Members Qualified 


Standard Oil Co. of California, Richmond, 
Calit. 


Jupp, Morton F. (M) vice-president, Ray- 
bestos-Manhattan, Inc., Raybestos Division, 
Bridgeport, Conn. 


Laco, ANTHONY F., Mayor (F M) man- 
aging director, Automobiles Talbot, 33 Quai 
du Gen. Gallieni, Suresnes, Paris, France. 


MarsH, Austin G. (M)_ draftsman, 
Weaver Mfg. Co., Springfield, Ill.; (mail) 
22 West Abriendo, Pueblo, Colo. 


WaRNER, FRANK ALEXANDER (A) vice- 
president, Mack Trucks, 42nd and Wood- 
land, Philadelphia. 


Applications Received 


ALLEN, Ernest H., manager, Allen Bat 
tery Co., Portland, Oregon. 


BEDELL, SELWYN Ltoyp, foreman, Howell 
Motors, Trentham, New Zealand. 


Bionpe, J. Car, service department engi 
meer, Bendix-Eclipse of Canada _ Ltd., 
Walkerville, Ont., Canada. 


BuRWELL, ARTHUR WARNER, Vice-presi- 
dent and technical director, Alox Chemical 
Corp., Niagara Falls, N. Y. 


CHapMAN, Percy H., general manager, 
Long Manufacturing Co., Ltd., E. Windsor, 
Ont., Canada. 


Crow.ey, JoHn R., salesman, Linde Air 
Products Co., New York City. 


Ditton, Joun W., purchasing agent, 
International Harvester Co. of Canada Ltd., 
Toronto, Ont., Canada. 


DrapPer, CHARLES STARK, research asso 
ciate, Massachusetts Institute of Technology, 
Cambridge, Mass. 


Evans, Percy C., sales and service, A. 
Schrader’s Son Inc., Toronto, Ont., Canada. 


FANNING, STEPHEN A., office supervisor 
Bendix-Eclipse of Canada Ltd., Walkerville, 
Ont., Canada. 


FLETCHER, JAMES, ¢xperimental paint en 
gineer, Hudson Motor Car Co., Detroit. 


FREEMAN, Epwin W., superintendent of 
operations, Cities Service Oil Co., Ltd., 
Toronto, Ont., Canada. 


FuHRING, GUSTAVE, manager 
Metropolitan Distributors, Inc., New York 
City 


service 
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The applications for member- 
ship received between Nov. 15, 
1933, and Dec. 15, 1933, are listed 
herewith. The members of the So- 
ciety are urged to send any perti- 
nent information with regard to 
those listed which the Council 
should have for consideration 
prior to their election. It is re- 
quested that such communications 
from members be sent promptly. 


Gray, ALEXANDER, president and _ treas- 
urer, Gray Forgings & Stampings, Ltd., To- 
ronto, Ont, Canada 


Hatrorp, ANpy, superintendent, L. L. 
Adcox Trade School, Portland, Oregon. 


HANNUM, CHARLES MARTIN, assistant to 
manager, Canyon Placers Inc., Dedrick, 
Trinity County, Cal 


Hazarp, SCHUYLER, JrR., sales engineer, 


Seaman Paper Co., Detroit, Mich. 


Hevutsten, Cart T., superintendent of 
auto service, Warner-Quinlan Co., New 


York City 


HiLLEBRAND, Paut W., chief chemist, J. 
A. Nagy Co., Detroit 


HoeEnicKe, Epwarp E., sales 
Eaton Erb Foundry Co., Detroit. 


engineer, 


Horcan, Rate THoMas, vice-president 
and treasurer, Kroger-Jonas, New York City. 


Irwin, THomas H., manager, T. Eaton 
Co., Toronto, Ont., Canada 


Jones, T. K., assistant general manager, 
Willys-Overland Ltd., Toronto, Ont., 
Canada. 


Kasper, W. F., vice-president and chief 
engineer, Fairmont Railway Motors Inc., 
Fairmont, Minn. 


LAMBRIX, Maurice A., 
Processing Inc., Cleveland. 


engineer, Gear 


LinpDBERG, O. P., 70 Lady Musgrave Road, 
Kingston, Jamaica, British West Indies. 


Mackik, Major J. C., inspector of me- 
chanical transport, British Army, London, 
England. 


McGeorceE, Ropert SAMUEL Tair, super- 
intendent, Standard Engineering Schools, 
Toronto, Ont., Canada. 


Mutcu, KennetH H., service manager, 
Wentworth & Irwin Inc., Portland, Oregon. 


REDMOND, JosepH H., inspector, Ternstedt 
Mfg. Co., Detroit, Mich. 


SANDERSON, JAMES R., vice-president, 
Petroleum Conversion Corp., New York 
City. 


SeLBy, LoGaN Fraser, department man- 
, Ontario Motor League, Toronto, Ont., 
Canada. 


— 


age 


Simpson, JAMEs I., vice-president and gen 
eral manager, Dunlop Tire & Rubber Goods 
Co., Ltd., Toronto, Ont., Canada 


SmitH, Ropert Sipney, front axle tech 
nician, Bendix Service Corp., Detroit 


Wore, ArtTHuR D., 








general manager, 
Motor Valve Products Corp., Ravenna, Ohio. 








Norman G. Shidle 


HE first cold snap of the year 
had just hit Detroit. 


“I couldn’t get my car started 
this morning,’ an automotive engi- 
neer remarked to Vice-chairman H. C. 
Mougey of the S.A.E. standards com- 
mittee lubricants division. The 
speaker had attended many lubricants 
committee meetings, had heard most 
of the discussions about the effect of 
viscosity on cold starting, yet he had 
S.A.E. 40 in his crankcase at the time 
he was unable to start. 

His attention called to the 20-W 
and 10-W oils which the lubricants 
division is urging for winter use, he 
changed his oil and the car started 
nicely. 

Through the trade press and the 
daily newspapers, through car manu- 
facturers and through oil companies 
publicity has gone forth on the recom- 
mendations of the S.A.E. lubricants 
division. (See p. 38 of S.A.E. Jour- 
NAL, November, 1933.) Individual 
engineers are helping the cause by 
impressing on general executives of 
their companies the importance of 
further wide dissemination of the rec- 
ommendations. 

As Mr. writes, “This 
specific incident illustrates the impor- 
tance of doing everything in our 
power to get out publicity on the ne- 
cessity of using oils of the proper 
viscosity for winter starting. Regard- 
less of how many times this subject 
has been brought to the attention of 
car owners in the past, it has to be 
called to their attention again each 


winter.” 


ONG ago we ceased being sur- 


Mougey 


prised when some boy in his 
early ’teens started talking avia- 
tion with an intimacy and technical 
understanding that set our auto 
mobile-trained mind adrift in a maze 


of wonderment. Now it begins to 


By 


Chronicle and 


Message from 


President Dickinson 
BOUT a year ago President 

Scaife remarked that he and 

Herbert Hoover had picked a 
of a year to be president of any- 
thing. It was—and it has been this 
year also in some respects—but not so 
far as the S.A.E. 1s concerned. 

Our Society in comparison with 
everything else in sight has been a 
conspicuous example of how to meet 
emergencies. 

It is needless to ask why the year’s 
work has been so successful. In any 
organization it 1s the active group of 
members who put heart and soul into 
the job that assures success. The 
S.A.E. during the past year has been 
favored with what seems to me a 
most exceptional corps of councilors, 
committee chairmen and committee 
members supported by a membership 
which has appreciated the difficulties 
of the present year and has given the 
Society, if possible, more hearty sup- 
port than ever before. 

The International Automotive En- 
gineering Congress in Chicago was a 
conspicuous success as have been the 
other general and local meetings of 
the year, thanks to the committees 
which arranged them. I wish to com- 
mend particularly the committees of 
the local sections most of which 1 
have been able to visit this year, for 
the splendid showing which the sec- 
tions have made. 

To the Council, the committees, 
general and sectional, to the members 
not in office and the Society's staff in 
New York and Detroit, I wish to ex- 
tend my hearty appreciation together 
with New Year's Greetings and very 
best wishes for an even more happy, 
successful, and prosperous year, in 
1934. 





—H. C. Dickinson 
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Comment 


look as though the younger genera- 
tion were going to be made air- 
minded in systematic and wholesale 
manner. 

A “Flying Kindergarten” has been 
started for children between the ages 
of 7 and 14. Classes will be held twice 
a month for six months. A course 
will be given on aeronautics and 
allied subjects such as_ airplanes, 
engines, theory of flight, reading air- 
plane instruments, navigation and 
meteorology. It is all to be in simple 
language that the younger children 
easily can understand. The sponsor is 
the Casey Jones School of Aeronautics, 
Inc., in Newark. Twenty students are 
attending the class and, at present, no 


charge is made. 


BOUT the middle of November, 
Eugene L. Vidal, Director of 
Aeronautics, Department of 

Commerce, announced that his de- 
partment was making a survey to 
determine the market for low-priced 
airplanes, stating his belief that the 
aircraft industry could produce a two- 
place, low-wing monoplane to sell for 
$700 provided there was some guar- 
antee of a market for at least 10,000 
such planes. 

Response to his queries and his 
statement were widespread and im- 
mediate. Eight out of the first ten re- 
plies to his questionnaire were from 
persons who definitely said they 
would become purchasers. Some air- 
craft engineers disagree with Mr. 
Vidal about the feasibility of $700 
planes at this time. Others applaud 
his ideas. No one in the industry is 
indifferent to them. 

Full argument of the technical pos- 
sibilities before an S.A.E. audience 
seems assured quickly. Mr. Vidal 
has accepted an invitation to present 
his ideas in more detail to a meeting 
of the Philadelphia Section, Jan. 17. 


January, 1934 










































































George A. Green, vice-president in charg 
of operations of the General Motors Truck 
Corp., has been made a member of the execu- 
tive staff of three which directs the company’s 
policy. C. O. Ball has been made chicf engi- 
neer, his former title being division engineer 


in charge of coaches and all bodies. W. D. 
Reese becomes assistant chief engineer. 

C. A. OAl is director of sales for the 
Bendix-Westinghouse Automotive Air Brake 
Co., Pittsburgh. He was formerly district sales 
manager for the same company in the Pitts- 


burgh area. His headquarters has been changed 
to Chicago. 


Victor W. Kliesrath continues his interest 
in speedboat racing and has entered the Inter- 
national Twelve-Litre races to be held at Palm 
Beach and Miami Beach, Fla., next March. 


Albert L. Schoff is connected with the 


Irving Worsted Co., Chester, Pa. 


William L.- Pratt is quality man on car 
wiring, oil and gasoline tubes, and radios, for 
the Dodge Bros. Corp., Detroit. 


Robert B. Beauchamp is temporarily con 
nected with the Wright Aeronautical 
Paterson, N. J., as planning engineer. 


Corp., 


Fred § Arnold is proprietor of the Klemme 
Auto Co., Klemme, Iowa. 





What Members Are Doing 


Members Debate 
Service Policy 


M. C. Horine, sales promotion man 


defended 


ager, International Motor Co., 
the negative side of the question “That 
Self-Service of Fleets Assures Maximum 


Maintenance Efficiency”’ at a debate held in 
New York Dec. 7 under the 
the Automotive Service Association ot 
New York, Inc. F. K. American 
Tel. and Tel. Co., was chairman of the 
debate. Austin Wolf, consulting engi- 
headed the judges, who 
give a decision the question in 
the a workable definition of a 
‘fleet.”” pointed out, however, that 
the the argument had 
received presentation 


auspices of 


Giynn, 


neer, refused to 


basic on 
absence of 
They 
negative 
the 


side of 
better 


Charles B. 
eral Motors 
technical 


Whittaker has rejoined Gen- 
South African, Ltd., as and 
representative, after an absence of 15 
months, during which he was manager 
technical adviser for Williams, Hunt and 
Co., Ltd., Benoni. Mr. Whittaker’s headquar- 
ters will be at Johannesburg, Transvaal, South 
Africa. 


] 
Saies 


sales 


and 


Alfred H. Leja is designing engineer with 


Fairbanks, Morse & Co., Beloit, Wis. 


Orville Wright, 
who 30 years ago 
made the first air- 
plane flight at 
Kitty Hawk, 
N. C., and Amelia 
Earhart Putnam, 
first woman to 
make the West- 
East solo flight 
across the At- 
lantic, are shown 
here as they both 
participated in 
the dedication of 
the Aviation Hall 
of the new Frank- 
lin Memorial In- 
stitute in Phila- 
delphia. Mr. 
Wright became a 
member of the 
Society in 1916, 
and Miss Earhart 
an associate mem- 
ber in 1930. 


chanical engineer 
Commission, has 
Mississippi Valley 


engineer of 









Donald es Bower, who was junior me- 
with the Interstate 


been 


Commerce 
the 
The Committee 


named 
Committee. 


secretary ofl 
1] 


under the Public Works Administration of 
the Federal government, and its object is to 
correlate and coordinate the various projects 
which have been recommended from time to 
time for the development of the Mississippi 
Valley and its tributaries. 


Boyd V. Evans, having completed a pro- 


gram of sales promotion work for the Electric 


Service Supplies Co., Philadelphia, has re 
signed as sales engineer of bus equipment for 
the company. Mr. Evans was formerly chief 


the Detroit Motorbus Co. 





Boyd V. 


Evans A. L. Beall 


Almon L. Beall is test engineer with the 
Wright Aeronautical Corp., Paterson, N. J. 
a period of about six years he was 


For 
engineer in 
charge of fuel quality, export division, Vacuum 
Oil Co. and Socony-Vacuum Corp., New York. 


Harold L. Ebbers, formerly sales engi- 
neer, Newton Die Casting Corp., New Haven, 
Conn., is now vice-president and treasurer of 
the Acme Metal Etching Co., Detroit. 


Mason D. Hanes has resigned as special 
development engineer for the Buick Motor Co. 
to join the Lycoming Mfg. Co., 


Williamsport, 
Pa., as design engineer. 


Robert Owen Montgomery has been 
promoted to captain, field artillery, U.S. Army, 
and is located with the field-artillery 
Federal Building, New York City. 


group, 


Conrad A. Teichert has joined the aero- 


nautical engineering department of the Lycom- 
ing Mfg. Co., Williamsport, Pa., as 
neer. 


design engi- 


Ralph H. Rosenberg, consulting engineer, 
has joined the Detroit Automotive Development 
Co., which has under development a high-speed 
Diesel engine. 


]. Henry Smith, automotive sales manager 


Ohio C Co., Warren, Mass., has 
been elected a vice-president of the company. 


of the arpet 


he 
or 
in 
m 


sen 
ny, 
up, 


m.- 
\gi- 


ecr, 
lent 
eed 


ager 
has 


Z. D. Granville is principal in a new 


partnership, Granville, Miller and De Lackner, 
which has been formed as consulting aero- 
nautical engineers. The concern is located at 
101 Park Ave., New York City. Mr. Granville 
was president and chief engineer of the Gran- 
ville Aircraft Corp., Springfield, Mass. 


Personal Opinions 


(Being terse phrases spoken or written 
by Members or by their guests and fer- 
reted from their context by an editor in 
an inquiring mood) 


Experience so far seems to have indi- 
cated rather definitely that independent 
wheel suspension isn’t something that can 
be added to a car—it requires a redesign- 
ing of the car around the suspension 
system.—Athel F. Denham 


+ 


lo my mind a 2000-mile over-water, 
non-stop scheduled (airplane) run is a 
much easier and safer problem than an 
equal distance over land. . . I would 
prefer to make a trans-Atlantic flight, non- 
stop, in bad weather to a trans-continental 
trip with stops, in equally bad weather. 
I believe that airplanes and engines 
have been developed to a point or can 
be built with what we now know, so that 
they would be almost 100 per cent cer- 
tain of completing a trans-Atlantic flight 
Clarence D. Chamberlin 


+ 


Every indication points to a better un 
derstanding between the manufacturer and 
the operator, and I believe this change in 
attitude has been brought about by the 
splendid work that has been done by the 
Transportation Activity of the Society of 
\utomotive Engineers.—Fred. L. Faulkner 


oa 


The possible use of electric-furnace 
brazing in controlled atmospheres, or 
merely copper brazing as it is commonly 


called, as a production tool has only been 
realized fully in the past few years. Even 
now, the realization is not widespread 
in industry, but it can be said that it is 
increasing rapidly as a clearer insight into 
the process itself points out its many pos- 


sibilities in the fabrication of steel parts. 
G. E. Messe 


+ 


The present system of automobile con- 
trol is unnecessarily complex and difficult 
to learn. It is remarkable chiefly in the 
degree of refinement which has been at- 
tained in making a crude and indirect 
ystem practical in the hands of the pub- 
ic. It has never been a logical system 
because it was not worked out from a 
functional basis. Instead of providing a 
system for controlling the automobile, 
means were provided for handling the 
engine, clutch, and transmission.—E. S. 


Hall 








WHAT MEMBERS ARE DOING 


13 


Meetings Calendar 


S.A.E. Annual Dinner 


Monday, Jan. 8, 1934, Hotel Commodore 
New York City. 


S.A.E. Annual Meeting 


Jan. 22-25, 1934, Book-Cadillac Hotel 
Detroit, Mich. (See insert preceding page 
9 in this issue for program.) 


Baltimore—Jan. 4 


Engineers Club of Jaltimore; dinner 


6:30 P.M. 


Trouble Shooting in the Field —H. C 
Mathis, automotive engineer, Gulf Refin 
ing Co. 


Talk by Ira F. Thomas, coach of the Phila 
delphia “Athletics.” 


Canadian—Jan. 16 


Royal York Hotel, Toronto; dinner 7:0: 
P.M. 


Annual Motor Show Dinner 
Chicago—No meeting 


Cleveland—No meeting 


Dayton—Jan. 16 


Engineers Club; meeting 8:00 P.M. 


Meeting will be addressed by representatives 
of the Hudson Motor Car Co. and Pontiac 
Motor Co., who will talk on the 1934 models 
of these companies. 


Detroit—Jan. 22 to 26 
Hotel Book-Cadillac. 


Cooperation in Annual Meeting of the So 
ciety; Jan. 22—Student Meeting. 


Indiana—Jan. 


Joint meeting with the American Society 
for Steel Treating at Columbus Club, In- 
dianapolis. 


Kansas City—Jan. 12 


Ethyl Laboratories, North Kansas City; 
meeting 8:00 P.M. 


Inspection trip through Ethyl Laboratories 
demonstration and discussion of motor 
fuels. 


Metropolitan—Jan. 23 
Roger Smith Hotel, New York City; 
dinner 6:30 P.M. 


Annual Marine Meeting during Motorboat 
Show. 


Milwaukee—No meeting 


New England—Jan. 9 


Walker Memorial, Massachusetts Insti- 


tute of Technology, Cambridge; dinner 
6:30 P.M. 


Oregon—Jan. 12 


Lloyds’ Golf Club House, Portland; din- 
ner 6:30 P.M. 


Tire Life—by a factory representative of a 
tire company. 


Motor Transportation—H. W. Drake, Supt. 
of garage, Portland Gas & Coke Co. 


Philadelphia—Jan. 17 


Inquirer Building; dinner 6:30 P.M. 


Plans to Stimulate Production of Low-Priced 
Airplanes—Eugene L. Vidal, Director, Aero- 
nautical Branch, Department of Commerce. 


Syracuse—Jan. 8 


Onondaga Hotel. 


Automotive Diesel Engines—Harte Cooke. 
Engineer, McIntosh & Seymour Corp. 


Washington—Jan. 17 

Sholl’s, 1219 G St. N. W., Washington, 
D. C.; dinner 6:30 P.M. 
Engineering Features of 1934 Automobiles 
—Clarence S. Bruce, Ass’t Mechanical En- 
gineer, U. S. Bureau of Standards. 


Proposed Lighting Switch Recommendation 


At a meeting Dec. 7 of the Lighting Division 
of the Standards Committee, a proposed recom- 
mended practice was outlined as a guide where 
foot-operated lighting switches are used with 
the new type of headlamp. Apparently the 
foot-operated switch has met with good accep- 
tance where it has been tried out in place of 
a steering-column-mounted control switch, and 
with the existence of some sentiment that the 
foot-operated switch may come into wider use, 
the Division set up its proposals so that possible 
installation of the switch may proceed along 
uniform lines. 

The proposed recommended practice appears 
in paragraphs 9c and od of the unconfirmed 
minutes of the Division. They read as follows: 


(9c) The switching of automobile headlights 
from the clear road (driving beam) to the beam 
used for passing other cars (1.¢., the meeting 
beam in the asymmetric type and the lower 
beam in the dual-beam type) should be by 
means of a foot-operated switch located in a 
position convenient to the driver’s left foot. 
(9d) The switch should have no “dead” point 
and means should be provided for indicating 
to the driver that the clear road (driving) beam 
is on. 

With respect to the last point the Division 
points out that a colored jewel light of very 
low candlepower mounted in the instrument 
panel is considered effective. 
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News of the 


e Less Power, More Speed 


Sections : 





Operating Economy Discussed 
From Engineering Viewpoint 


@ Northwest 


HH to drive motor vehicles over the high- 
ways at the least possible expense, was 
the broad subject handled by Prof. F. G. Baen- 
der, Mechanical Engineering head of Ore- 
gon State College, at the Dec. 8 meeting of the 
Northwest Section, held in Seattle. On several 
previous occasions Professor Baender has ad- 
dressed the Section, but this marked his first 
appearance before this group in two years. His 
subject was “Economy Factors in Automotive 
Operation”. Record attendance of the year was 
attracted for this meeting, 100 being present. 

Economy factors present a gigantic problem, 
Mr. Baender explained, as he launched into the 
subject. 

Many features are built into the car by the 
car builders, and these cannot be changed by 
the service man or owner, ordinarily. But there 
are other points over which service men and 
owners do exercise an influence. 

Main groups discussed were (1) chassis de- 
sign and maintenance; (2) engine designs; 
(3) body designs. ‘Type of gasoline best suited 
for a particular motor, proper carburetor ad- 
justment, tire inflation, chassis or spring action 
are common matters over which there is con- 
trol on your part,” he stated. 

“These you can influence remarkably, so 
don’t worry over the things built into the car, 
that are largely beyond your control. You can 
and should build economy into the operation 
of automobiles.” 

Octane ratings were explained, with the con- 
clusion that the lowest priced gasoline should 
be used that will not cause detonation. Third- 
structure gasoline is best for lower-compression 
engines, and contrary to accepted opinion, was 
better, cleaner and provided more mileage “if 
you can use it without developing detonation”. 
This gas is free of “cracked” gasoline, being 
straight run. However there is greater econ- 
omy in having higher compression when higher 
octane-rated gasoline is necessary for proper 
efficiency. Such engines decrease radiator and 
exhaust temperature, and as “heat is power”, 
more heat goes to the rear axle, thus increasing 
power, which means greater economy. Charts 
also pictured carburetor adjustment for both 
power and economy output, with 15.2 to 1 
(air-gas ratio) being found best average to ob- 
tain these two desirable goals. How testing ex- 
haust gases for CO, and adjusting properly on 
this chemistry alone, effected a 27 per cent 
mileage increase on 24 average cars at the col- 
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lege was shown in a graph. These cars also 
averaged too rich a mixture by 27 per cent, and 
so Mr. Baender made the statement that all 
cars have carburetors adjusted to that too-rich- 
degree. Spark adjustment was also referred to 
as important. Proper tire pressure is another 
important factor in economy, he stated. 
Streamlining was discussed, with the state- 
ment made that proper rear-end shaping is four 
times as important as the front end. Laying 
back the air stream with least possible turbu- 
lence or eddies, to cut down the “wind drag” 
at high speeds, especially, is of major help in 
this connection. However streamlining is most 
effective when driving into the wind or when 
air conditions are quiet, the effect being nulli- 
fied by winds of varying direction, so that, in 
his opinion, too much stress can easily be given 
to streamlining, in which, 
dicted important progress. 
At speeds of 35 miles upward, economy of 
proper streamlines was evident, but not at 
slower speeds. ‘Drive slower’ was his advice 
to the owner, as this factor is already deter- 
mined by being built into the car. With wind 
at angles, streamlining is 90 per cent ineffectual, 
tests at the college proved. 


however, he pre- 


The streamline goal 


was of “whale” shape, he declared, for best 
results, according to both theory and _ practical 
testing. 

Open forum discussions that followed the 


lecture, brought out that third structure gaso- 
line, which is from 2 to 3 cents cheaper in 
price per gallon, in this territory, is best for en- 
gines up to 5.2 to I compression ratio. 

The point of placing water in the overhead 
oiler, instead of oil, for greater economy of gas 
consumption, was advocated by the speaker, 
who had made practical use of this for the 
past two years. Recent results obtained at the 
University of Minnesota, as published in a book, 
covering this feature, confirmed experiments at 
the Oregon State College, he reported. Carbon 
in the cylinder head was caused by gasoline, 
and not the oil, was another emphatic state 


ment of Professor Baender. 


Service Problems 


On Ignition Told 


@ Oregon 


A review and explanation of automatic 
mechanisms for distributors was undertaken by 
Frank Trowbridge at the Dec. 8 meeting of 
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Blow-by May be Less 


Air and Springs Meet 


A Bird Views Washington 


the Oregon Section, held in Portland. Charles 
Stuart spoke on vacuum ignition-control devices 
and Peter Muntz on Diesel 
engineering. 

Mr. Trowbridge pointed out that the electric 
current requirement is from 2 to 3 times more 
per motor vehicle now than it was 10 years 
ago; having risen from an average demand of 
g 1/6 amp. to 35 amp. 

Diesel engine service problems, such as crank- 
case dilution, misfiring, and pre-cooling of the 


some aspects of 


compression charge were gone into by Mr. 
Muntz. 
As a sidelight on the ignition discussion, 


Howard H. Morse recommended the installa 
tion of current regulators. 
Attendance at the Section dinner was 48, and 


at the meeting, 61. 


Consumer Research 
Divides Meeting With 
Copper Brazing 

@ Detroit 


What the 


a vital question when sales are concerned. J. 
C. Chick, general sales manager, Cadillac Mo- 
tor Car Co., made this plain at the Dec. 4 
meeting of the Detroit Section, when he spoke 
on “The Past and Present of the Automotive 
Industry” as part of a varied program which 
included a paper by G. E. Messer, General 
Electric Co., on “Electric-Furnace Brazing in 
Controlled Atmospheres” and a talk by Abner 
E. Larned, chairman, Detroit Regional Labor 
Board, on “‘N.R.A. in the Automobile Industry.’ 

Mr. Chick told the 550 persons who attended 
that “from a survey of thousands of owners we 
have learned that people are thinking in terms 
of streamlining of bodies. However, they want 
streamlining that reflects beauty of line; under 
no circumstances do they want a body design 
that results in a gaudy, tricky car. It is the 
expressed opinion of many that such a car rep- 
resents as bad taste as a man who struts around 
in a loud checkered suit with a bright red tie. 

“I will not evaluate the features the public 
want in the order of their importance but 
rather enumerate to you what details, we have 
learned, are most desired. 

“Motorists want door handles so placed on 
the car that they do not catch the 


public wants in automobiles is 


sleeve. 





They want bodies so well insulated as to be 
practically sound-proof. 

“They want more comfortable, wider seats, 
easily adjusted front seats and round spokes 
in the driving wheel. They want less chro- 
mium on their cars, better paint jobs, spare 
tires concealed, and more package compart- 
ments.” 

Mr. Chick’s observations were largely based 
on a consumer survey which the General Mo- 
tors Corp. has been conducting for several 
months. Some of the other points he made 
with respect to what the public wants were: 

“They want safety glass, greater visibility, 
more readable instrument panels, and more 
light in the car. 

“These are only a few but they indicate that 
progress in designing bodies will come through 
a better understanding of the human factor. 

“The provisions for the mental ease of a 
driver are probably the most important fea 
tures built into a car. Relaxation comes not 
alone from sitting in an ideal seat but in a 
seat that is comfortable even when the occu 
pants change from one posture to another. 
Seats should be so built that muscles and nerves 
get relaxation on a long drive.” 

In introducing his paper, Mr. Messer pointed 
out electric-furnace brazing in controlled at- 
mospheres, or copper brazing, as it is more 
commonly called, is fundamentally a_ rather 
old process, but that its possible use as a pro- 
duction tool has only been realized within the 
last few years. After pointing out some ol the 
disadvantages of the ordinary brazing method, 
he summarized the utility of the copper braz- 
ing method as follows: “In the copper braz- 
ing process, the entire assembly is uniformly 
heated, which assures a uniform and consistent 
flow of copper into all the joints. The re- 
ducing atmosphere not only insures that the 
steel surfaces will stay clean, but will reduce 
any oxides present upon entrance to the fur- 
nace. As a result, it becomes unnecessary to 
use fluxes, except with certain metals, and the 
absence of fluxes and any oxides insures a 
neat appearance in the completed assembly.” 


NEWS OF THE SECTIONS 


With the copper brazing process “copper 
iron alloy is formed on iron surfaces at the 


brazing temperature. It consists of approxi- 
mately 3 per cent copper and 97 per cent 
iron. This alloy is only ‘skin deep,’ but it 


gives the copper a good bond with the iron, 
and provides a strength that cannot be ob- 
tained by other methods,” he said. 

Citing the tested strength of copper brazed 
joints, Mr. Messer stated that: “samples of 
high-carbon steel, brazed but not subsequently 
normalized, had an average tensile strength of 
about 70,000 |b. per sq. in. Each of these 
pieces failed in the joint. 

“One of the leading automobile manufactur- 
ers has done considerable experimenting with 
this type of joint, brazing many different kinds 
of like and unlike steels. Most of these sam- 
ples, when pulled, broke in the joint. In all 
cases, however, there was considerable elonga- 
tion of the test sample and the ultimate strength 
approached quite closely the ultimate strength 
of the steels themselves.” 

The maximum tolerance for a gap in the 
joint to be brazed has been found to be about 
0.003 1n., Mr. Messer indicated. “ 

Copper fillets remaining at the joint could be 
stripped in an electrolytic bath, if it were de- 
sired to remove them before subsequent process- 
ing of the assembly, he explained. 

“Many parts now being machined, cast, 
forged, or fabricated by some other method,” 
he concluded, ‘‘could be manufactured more 
easily, more economically, and better by taking 
advantage of the features offered by the elec- 
tric furnace brazing process.” 

A photograph of one type of furnace for cop- 
per-brazing in production is shown herewith. 


U. of D. Students 
Get Good Start 


The University of Detroit student branch got 
off to a good start this year, according to P. 
Altman, director, department of Aeronautics of 
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the institution, who heads the activity there. 
William B. Stout spoke to the students of 
“Trends in Transportation” at the first meeting 


of the season. About 125 students attended the 
meeting. 


Traffic Problem 
Broadly Treated 
@ Washington 


More careful tests for the selection of motor- 
vehicle drivers were predicted by Dr. F. A. 
Moss, head of the department of psychology, 
George Washington University, at the Dec. 6 
meeting of the Washington Section. George E. 
Keneip spoke on “A Bird’s-Eye View of Wash- 
ington Traffic’’ and Messrs. Van Duzer” and 
Eldridge, director and assistant director of the 
Washington Trafic Bureau, spoke on “Traffic 
Problems”. 

Guests at the meeting included Dr. H. C. 
Dickinson, president of the Society, C. B. Veal, 
standards manager, and E. D. Merrill, president 
and general manager, Washington Rapid Tran- 
sit. All of them participated in the discussion. 


Suczek Describes 
Engineering’s Rise 
@ Baltimore 


Seventy-two members and guests of the 
Baltimore Section gathered at the Engineers’ 
Club of Baltimore, Dec. 7, to hear Robert 
Suczek, engineering department, Hudson Motor 
Car Co., give a paper on “Fundamental Prog- 
ress in Automotive Engineering”. Mr. Suczek 
utilized the development work of the Hudson 
organization in presenting his theme. The 
meeting was preceded by a dinner. There was 
no discussion of the paper. 





Round semi-continuous pusher-type copper-brazing furnace with controlled atmosphere; 335 kw., 220 volts, 3 phases. 
Sections cut away to show position of articles in interior. This is a type of furnace mentioned by G. E. Messer in his 


paper at Detroit, Dec. 4. 
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Independent Springing May 
Change Bearing Applications 


@ Buffalo 


Independent springing may change front- 
wheel bearing applications to a certain extent, 
it was pointed out by Ernest Wooler, chief en- 
gineer, Timken Roller Bearing Co., who spoke 
on “Anti-Friction Bearing Applications in Pas- 
senger Cars, Trucks, and Buses,” at the Dec. 
12 meeting of the Buffalo Section. Mr. 
Wooler indicated that because this design was 
still in the development stage, no definite pre- 
diction of the course it would take with respect 
to bearing applications could be made at pres- 
ent. 

“The use of anti-friction bearings in the 
steering pivot has become quite common since 
the introduction of low-pressure tires,’ he said. 

“One construction employs the tapered 
roller bearing at each end of the pivot pin, do- 
ing away entirely with the bronze bushings. A 
nicety of adjustment may be obtained through 
this mounting providing very easy and uniform 
steering. The front-wheel drive car revived in- 
terest in this type of mounting and _inde- 
pendent spring suspension designers are again 
considering it.” 

Mr. Wooler described a great many specific 
vehicular applications of anti-friction bearings. 
He pointed out that such bearings are now 
used on virtually every point of motor 
vehicles where they can be used to advan- 
tage. Future applications, he believes, will de- 
pend on changes in design of such a nature 
that more bearings of different types can be 
applied. 

A summary of Mr. Wooler’s paper follows: 

The opening remarks pointed out that the 
automotive industry is the largest user of anti- 
friction bearings, showing that they are used 
throughout the chassis, but not in engines ex- 
cept airplane engines. 

Anti-friction bearings may be classed into 
two general types, the ball bearing and the 
roller bearing. The origin and general de- 
scription of these two classes are given, and 
there are 50 illustrations shown on lantern 
slides connected with the paper, around which 
the whole paper is evolved. 

The first illustration shows the variations of 
all types of different bearings, and proceeds 
with a detailed description of the tapered roller 
bearing. 

The various points of the application of anti 
friction bearings to a modern automobile is 
given, and the types of bearings used at each 
of these points, showing the predominance of 
tapered roller bearings throughout the modern 
car. The paper proceeds to describe all of 
these applications, beginning with the front 
wheels. Three or four illustrations of front- 
wheel bearing application on ball and _ roller 
bearings are shown and described. Also the 
flat thrust type of bearing and the tapered 
roller bearing used in the steering pivot applica- 
tion. Rear-wheel bearing mounting is next de 
scribed, with four or five illustrations from the 
single bearing semi-floating construction on 
small cars to the full floating on large trucks 
and buses. Types of rear axle drive covering 
the spiral bevel, hypoid, and worm are cov- 
ered, leading up to the pinion mounting and 
explaining in some detail a comparison of th 
overhung and straddle-mounted constructions 
Various illustrations of overhung pinion mount 
ings are given and described in detail, stress 
ing the permanent type now in common use. 
The built-up and banjo axles are compared and 
their effect on bearing mounting analyzed. 
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Straddle-mounted pinions on ball and tapered 
roller bearings are described, and the subject 
of lubrication for the pinion is very tully cov 
ered. 

Rear axle drives used in trucks and _ buses, 
such as the dual reduction axle with bevel, 
spur, and herringbone gears, chain drive, and 
worm drives are fully illustrated and described 
in detail, especially as to their bearing appli- 
cations. Differential mountings and their vari 
ous bearing mountings and adjustments fol- 
low. There is a very complete analysis of 
transmissions and their bearing application, to 
gether with theoretical and practical points to 
be observed. 

Universal joints are a new application point 
for anti-friction bearings, and an illustration 
and reason is given for such applications. 

Three or four illustrations of fan and water 
pump assemblies are shown. The subject of 
steering gears is very fully covered, not only 
showing the anti-friction bearing equipment, 
but also explaining the advantages of their in 
creased efficiency. Generator bearings, clutch 
pilot, and clutch throw-out bearings are also 
described and illustrated, as is also the applica 
tion of anti-friction bearings to spring shackle 
Miscellaneous applications of anti-friction bear 
ings in heavy duty equipment, such as valve 
rocker arms, accessory shafts, power brakes, 
midships propeller shafts, compressor units, and 
brake and control shafts are briefly summar 
ized and illustrated. Front-wheel drives and 
rear-engine drives are referred to, and in con 
clusion it is pointed out how the automobile 
engineer has taken advantage of the anti-fric 
tion bearing in the many points ol application 
ahead of other mechanical industri 


K. C. Section 
Holds Smoker 


@ Kansas City 


A get-together smoker was held by the 
Kansas City Section Dec. 8. C. A. Shepard 
secretary, reports that 16 members and 7 pros 
pective members of the Section were present 


Scientific Timing 
Held Sales Boon 


@ New England 


Take the scientific instruments out of the 
laboratory, put them in the service station and 
it is a comparatively simple matter to demon 
strate to the average motorist that the per 
formance of almost any automobile can be im 
Charles Mohnen, field 
representative, Joseph Weidenhoff, Inc., made 
this the theme of his discourse before a large 
audience, which turned out for the Dec. 12 
meeting of the New England Section held at 
the Walker Memorial, Massachusett 
of Technology 

Ammeters, voltmeters, : 
Wheatstone bridges, oscillographs, etc., tried 
and true friends of the scientist and engineer, 
can and should be used to educate and sell the 
layman. 


measurably improved. 


Institute 


vacuum gauges 


These, and other similar instruments, 
constituting old and conventional laborator\ 
apparatus, find a new field of usefulness when 
dressed up and properly presented to the public. 
not only make 
it possible to tune an engine accurately and 


Properly designed testing panel 


scientifically, but their use is most impressive to 
the customer; their appearance creates a desire 
tor better performance; and, in general, they 
are prestige and confidence builders. 

Mr. Mohnen stressed the point that the action 
of the operator is an important element in the 
successful operation of such equipment, as a 
customer can easily be over-sold and he must 
not be brought to a state of mind where he ex- 
pects miracles. The dinner attendance was 48, 
the total 87. 


Valve-Spring Work 
Told by Pfeiffer 


@ Pittsburgh 
7 XPERIMENTAL engineers are not satis- 


fied with the present stage of (valve- 

spring) material development,” accord- 
ing to a paper by Karl Pfeiffer, in charge of 
mechanical laboratory, Chrysler Corp., which 
was read at the Dec. 14 meeting of the Pitts- 
burgh Section by L. M. Ball, of the Chrysler 
engineering department. 

Pressure of work prevented Mr. Pfeiffer from 
attending the meeting and reading his paper 
on “Valve-Spring Experiences.” 

A second paper “Development of Industrial 
Air-Compressors” was read at the meeting by 
Allen C. Staley, 
Corp., the author. 

Mr. Pfeiffer’s paper traced the evolution of 
modern practice with respect to valve springs. 
“When top engine speed was about 2800 
r.p.m.,” he stated, “it was comparatively easy 
to obtain satisfactory springs. 


research engineer, Chrysler 


Increasing engine 
speeds, year by year, added complications, and 
today valve springs are considered as important 
as pistons, connecting rods, and crankshafts in 
the correct operation of the engine. 

Although there are numerous possibilities in 
selecting the diameter and length of the spring, 
it has been found through experience that, on 
the best designs, the ratio of the length, at 
valve-closed position, to the mean diameter is 
approximately 2 to 1. The best proportion of 
mean coil diameter is between 5 and 7 times 
the wire diameter. If the ratio chosen is too 
small, there is danger of over-stressing the fibres 
on the inside of the 


premature failure. 


pring, thereby causing 


“The spring design is not only determined 
by the load and stress requirements, but is 
ilso influenced by the surge characteristics of 
the spring. Spring surge, or spring vibration, 
multiplies the number of stress cycles through 
which the spring must work, thereby reduc- 
ing its natural life. As a general rule springs 
with low rate vibrate with greater amplitude 
than springs of higher rates. Under basic con- 
ditions, therefore, the real stress on a low rate 
pring may be greater than the real stress of a 
high rate spring. 

“The test engineer is forced to compromise 
between high stress range and surge. Since high 
stress is considered the lesser of the two evils, 
we find many valve springs intentionally de- 
signed to work above’a point that would have 
been considered safe a few years ago.” 

In considering the materials suitable for valve 
springs, Mr. Pfeiffer said, in part: “About 
10 years ago, when the average spring gear 
speed was around 1300 to 1400 r.p.m., any 
spring steel was satisfactory. The material most 
commonly used was a hard-drawn or patented 
wire. 

‘““As the valve-gear speed rose above 1500 
r.p.m., it was found that material became more 
important. The patented or hard-drawn spring 
wires were discarded for domestic oil-tempered 
carbon wire.” For a number of reasons, Mr. 
Pfeiffer pointed out, this wire did not elim- 
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inate spring failures and was discarded. Chrome- 
vanadium wire was tried and spasmodic epi- 
demics of spring failure were traced to me- 
chanical defects in the wire. 

“With the physical properties of the alloy 
wire for a standard,” he continued, “a carbon 
wire was finally developed in Sweden, which 
was a good match for it. . . . Because of the 
structural uniformity of this wire only the deep 
etch test is made on it today.” 

In discussing methods for eliminating surge, 
the author stated: “Several well-known auto- 
mobile engines are using today uniform-pitch, 
low rate springs in combination with various 
types of friction dampers. These springs have 
poor dynamic characteristics when operated 


alone, but in conjunction with friction dampers, 
are commercially satisfactory in respect to surge, 
especially when the installation is new. The 
disadvantages of spring dampers are complica- 
tion, cost, and possibility of injury of the wire 
from wear.” 

“The final specifications of the dimensions of 
the spring are not arrived at by calculation, but 
by actual tests,” Mr. Pfeiffer pointed out. ‘Most 
spring and automobile companies are in posses- 
sion of different types of valve-gear set-ups on 
which spring samples can be installed and ob- 
served with the naked eye, or by means of 
stroboscopes. Instruments reducing fast speeds 
to slow motion have played an important part 
in the development of valve springs.”’ 


Teetor Points Possibility 
Of Greater Oil Economies 


@ Milwaukee 


‘<4 ITH the information now available 

it is possible to produce engines that 
will show an oil economy as high as 2000 or 
3000 miles per gal. and blow by as low as 
5 cu. in. per min. per cubic inch of displace- 
ment, at driving speeds up to 75 m.p.h.” This 
is the conclusion reached by Ralph R. Teetor, 
in charge of engineering department, Perfect 
Circle Co., Hagerstown, Ind., who gave further 
developments on the subject of “Conformity of 
Cylinders, Pistons, and Rings’? at the Dec. 6 
meeting of the Milwaukee Section. His paper 
was based on one presented by him at the 
International Automotive Engineering Congress 
in Chicago. About 70 members and guests 
of the Section heard the paper. 

“Cylinder barrels do not remain cylindrical 
in the vicinity of their head portions under 
operating conditions,” Mr. Teetor said. 

“The thing that must be considered is the 
speeds at which engines are being operated. 
Piston speeds of 3000 ft. per min. are not 
uncommon. At such speeds rings may _ be 
forced to change but slightly the direction of 
their path, but the result will, in many cases, 
be a complete loss of contact between the face 
of the ring and the cylinder wall during some 
portion of the stroke. 

“There is much evidence available which 
indicates that, when the best form of cylinder 
is fitted with a piston having the desired 
characteristics, the function of the piston rings 
is substantially simplified. The only duty which 
should be required of a piston ring is to form 
a filler or packing which will, under all con- 
ditions, seal the clearance between the piston 
and cylinder. The one purpose of the oil ring 
is to collect and return to the crankcase the 
surplus oil which, without such a ring, would 
be forced past the compression rings into the 
combustion chamber. 

“The performance which may be secured 
from the working combination of any cylin- 
ders, pistons, and rings is entirely dependent 
upon the ability of the rings to remain in con 
tact with the cylinder wall throughout the 
entire stroke. The slightest interruption of such 
contact breaks the compression seal and de- 
stroys the consistency of oil regulation. 

“There is, in almost all high-speed engines, 
a critical speed at which the blow-by makes a 
radical change engines having a break in 
the blow-by within the operating range 
will not give satisfactory performance or long 
life. 
“The destructive effect of excessive blow-by 
and high oil-consumption is so evident that no 
effort should be spared to take advantage of the 


available knowledge on this subject and make 
the changes that will result in better engine 
performance.” 

The accompanying photographs were shown 
in connection with Mr. Teetor’s paper to illus- 
trate cylinder distortion caused by a variety of 
conditions. The photographs were taken after 
the engines had been run sufficiently to show 
the variation of intensity of the pressure be- 
tween the cylinders, pistons, and rings. 


The photographs are in sequence from 
top to bottom of the column at right. 


Photograph 1. Upper end of cylinder 
which has been distorted by clamping of 
the head. Necessary tension on stud A 
caused depression at spot B. The piston 
rings have passed over, without contact, 
this depressed portion of the cylinder, as 
well as that marked C, and contacted heav- 
ily at portions D and D. 


Photograph 2. Upper end of another 

cylinder showing, adjacent to stud A, a 

condition similar to that illustrated in 

photograph 1, except that the depressed 

area B is considerably longer vertically 
with the cylinder. 


Photograph 3. Another cylinder showing 
distorted condition adjacent to studs A 
and A, plainly notable by black areas B 
and B. Crisscross hone marks are visible 
in areas C and C, which indicates that 
piston rings did not bear with pressure on 
these surfaces as contrasted with their 
much heavier pressure on surface D. 


Photograph 4. Effect of distortion due to 

uneven expansion is shown here. Area A 

shows a portion of cylinder not properly 

contacted by the piston rings. In the 

dark areas, B and B, the piston rings have 
contacted. 


Photograph 5. The cylinder to the right 
shows distortion due to uneven piston- 
ring expansion similar to that illustrated 
in photograph 4. In the cylinder on the 
left, three parallel lines mark end of 
travel of each of three piston rings and 
are evidence of considerable wear at 
these points. 


Photograph 6. Opposite side of cylinder 

on left of photograph 5. The lines do not 

continue around the cylinder in this view, 

but it does plainly show evidence of seri- 

ous distortion caused by the head stud 
anchor. 
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Transmission Problem Studied 


On Functional Basis by Hall 


@ Metropolitan 
Editor's Note 


The December meeting of the Metropolitan 
Section was scheduled for the 21st, several 
days after material could be included in the 
January issue of the JourNaL. A paper by E. 
S. Hall on “Automobile Control and the Trans 
mission Problem,’ which was to be part of the 
program, was preprinted, however, and_ the 
following excerpts were taken from the pre- 
print. W. J. Davidson, General Motors’ engi- 
neer, was also to speak at the meeting, but a 
copy of his presentation was not available as 
the JouRNAL was prepared for printing 


“The control 
is unnecessarily complex and difficult to learn. 
It has never been a logical system because it 
was not worked out from a functional basis. 
Instead of providing a system for controlling 
the automobile, means were provided for han 
dling the engine, 


present system of automobile 


clutch, and transmission 

“From the functional standpoint, car acceler 
ation should be controlled by a single agency 
in the same manner that deceleration is con- 
trolled by the brake pedal. The accelerator 
and brake should be arranged as twin pedals, 
preferably treadle style 
turn springs which inevitably fatigue, 
the twin pedals may be interconnected so that 
the first result of the depression of either 
would be the return of the other to its ‘off’ 
position. These twin 
enough, conveniently adjustable, and com 
fortable so that the feet may enjoy riding on 
them constantly, the weight of one foot nat 
urally balanciag that of the other, yet with 
room for each foot to rest on the floor boards 
beside its pedal, if desired. 

“With acceleration and taken 
care of in this logical manner, the essentials 
of the new standard system of automobile con- 
trol are the steering wheel, the fore and aft 
lever, and the pair of speed control pedals 
In addition, of course, a control for the engine 
starter (preferably NOT mixed up with some 
other control), and the other electrical switches 
for ignition, horn, and lights, with some con- 
venient means for operating the parking brake, 
would be required. It is assumed that auto 
matic choke and spark advance, and thermo- 
static means for maintaining the mixture and 
the engine idling speed correctly adjusted for 
all driving conditions, can be provided in an 


Instead of using re 
cause 


pedals should be big 


deceleration 


acceptable and dependable manner 

“The most obvious way to approach the 
transmission problem is to start with what we 
now have, and provide automatic means for 
controlling the clutch and gear shift. Pos- 
sibly self-shifting gear boxes may be used for 
a few years, but it is hard to sustain any en 
thusiasm for them. They don’t do enough. 
They make no fundamental attack on the trans 
mission problem. The dissatisfaction with the 
present solution goes deeper than can_ be 
reached by any such superficial treatment as 
removing the shift lever. It is rooted in the 
fixed-ratio nature of the gear box. 

“For use with the present type of internal 
combustion automobile engine, the right solu- 
tion of the transmission problem lies with 
some form of transmission by means of which 
one shaft may drive another at any ratio con- 
tinuously variable under load between desired 
limits, a decrease in the speed of one shaft 
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a corresponding increase 


other shaft. In 


solution must be a 


being accompanied by 
in its torque relative to the 
other words, the right 
practical, efhcient, quiet, and inexpensive con 
tinuously 
ead 


, 
trolled, 


variable transmission, properly con- 
“ I 1] | ‘ 
In the following discussion, 

ratio’ wiil be used 

Engine rev./min 


Rev Ratio 
Wheel rev./min 


The reciprocal of the rev ratio will be reterred 


to as the ‘drive ratio’ 


Wheel rev./min 


Ratio 


rive 
Engine rev./min 

Control both tor 
or maximum power! 
that the 
economy ordinarily but with maximum power 


maximum econom'\ Ale 


should be so arranged 
engine will operate with maximum 


always available for use when desired, without 
requiring any judgment or skill on the part ot 
the driver to get either. Of course, if maximum 
icceleration and top speed are used consider 
ably, the economy will not be what it would be 
In order to 
work out the right control system, answers to 


it the driver were more discreet. 


the following questions must be known: 

“What rev ratios are desirable for maximum 
conomy consistent with smooth performance 

“What rev ratios are desirable for maximum 
power applied at the wheels, for acceleration, 
hill-climbing, and top speed? 

“What is the duty of the automatic control 
in maintaining the right rev ratios for maxi 
mum economy? 

“What is the duty of the 
control in 


driver-operable 
modifying the automatic control 
when more power is wanted, and when starting 
vith a cold engine? 

To illustrate a simple analytical method for 
arriving at the answers to these questions for 
engine and car, and at the same 
time, to acquire a fair idea of the improvement 
in acceleration and economy which can be at 


tained, specific automobiles may be considered. 


an given 


It is not much use to discuss the present type 
of car, for by the time the new transmission 
can be generally available, today’s car will be 
obsolete However, the representative car of 
today with its familiar specifications and per 
formance may serve as a fair basis for compari 
son. 

“Four cases are of particular interest, involv 
ing two cars, as follows 


Car 33—The 1933 sedan model with an 80 hp 
engine, 
I with the usual gear box: 
II with a continuously variable transmission 
Car 37—The streamlined car which we may 
expect by 1937, with a continuously 
variable transmission, 
III with an 8o hp. engine; 
IV with a 4o hp. engine. 
Che following specifications are common to 
both cars, except as noted: 
Overall Length: 174 in.; Width 68 in.; Heights 
68 in.; Heights; 64 in. 
Wheelbase 114 1n.; Tread 56 in.; Road Clear- 


ance Q 1n. 





Tires 6.00—17 1in.; Rolling Radius of Wheel 
14 in. 
Driving Wheel rev./min. 5280 & 12 
EO ee —=- = 
Car mi./hr. 60 & 2 Tr. 
Using a simple series of mathematical 


analyses, Mr. Hall arrives at a table of per- 


characteristics for Car 33 and Car 
37. These are as follows 


formance 


Pertormance Comparison 


Identification 


I. Car 33—1933 Sedan, 80 hp., Gear Box 

Continu 
ously Variable Transmission. 

lll. Car 37—Streamlined Sedan, 80 hp., Con 


tinuously Variable Tran. 


Il. Car 33—1933 Sedan, 8o hp., 


Streamlined Sedan, 40 hp., Con 





tinuously Variable Tran 
lop Speed 
I. 1.0¢ 
II. 1.01 
oi. 2537 
IV. 1.05 
Accelerative Abilit 
to 65 mi./hr 
f. 3.08 
II. 1.43 
Il. 1.84 
1\ 97 
\ccelerative Abilit 
to 40 mi./hr 
I. 1.0 
i. 2.57 
Ill. 1.69 
PY. 2.52 
\ccelerative Abilit 
40 to 8o mi./hr 
I. 1.00 
lI. 1.36 
HI. 2.5 
IV. 1.00 
Gasoline Mileage, 
ge Cruising 30-70 mui./hr. 
E.. Ba 
II. 1.44 
i. 235 
IV. 2.76 


Every conclusion in the paper is supported 
by calculations from standard formulas. Copies 
of Mr. Hall’s paper giving the calculations in 
full of car performance are available on request 
from Society headquarters in New York. Aftet 

tablishing the superior performance of Ca: 
37 of his design, Mr. Hall summarizes its ad 

intages over current design as follows: 

“The improvement due to streamlining 1s nil 
at low car speeds, but increases rapidly as the 
speed increases. The improvement due to the 
continuously variable transmission is greatest at 
low car speeds and extends in large measure 
well up the speed range, and is stull effective 
to a small extent in increasing the top speed 
of the car. While a continuously variable 
transmission alone can improve acceleration and 
economy about 40 per cent each, its more im 
portant contribution is to permit the reduction 
in engine size by which performance can_ be 
improved still more 

“Demand will exist for 
hounds—<cars 


super-highwa 
capable of 120 mi./hr. with 
lower roofs, less frontal area, less visibility for 
the scenery, powered with engines of 80 to 
go hp., but it will be a specialized demand 
from those able or ignorant enough to pay 
the price. 


That price includes feeding and 
carrying around an engine twice as big as that 
Those who want 
full value for their money will rightly prefer 
the snappy acceleration and sufficient top speed 
of the light car of 40 to 50 hp., once the; 
learn the fact that unnecessary weight, neck- 
breaking acceleration, and excessive top speed, 
pay no dividends and extract twice as much 
money from the pocket all the way from first 
cost to junk yard. 

“Now that we know that gasoline mileage 
can be increased more than 150 per cent with 


necessary to do 90 mi./hr. 
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Car 37, shown above, was designed by E. S. Hall to show the possibilities of power economy when the control system 


is arranged on a functional basis. 


no sacrifice whatever in convenience or per- 
formance, who can say: ‘No one is interested 
in fuel economy?’ It may even be _ possible 
to sell the sales department on the idea that 
the public would buy cars capable of doing 
better than 4o mi./gal. with faster accelera- 
tion and top speed, and with a simpler and 
safer control system, even if new standards 
of appearance and beauty must be accepted at 
the same time. All these improvements in 
performance are clearly within reach by using 
an engine of half the size now used, in combi- 
nation with real streamlining, light weight, and 
the continuously variable transmission properly 
controlled.” 


Truck Design Changes 
Reviewed by Bachman 
@ Philadelphia 


About a hundred turned out to the Phila- 
delphia Section meeting, December 13, to 
hear B. B. Bachman, vice-president and chiei 
engineer, Autocar Co., describe recent develop- 
ments in truck design and some of the under- 
lying factors that brought them about. 

Mr. Bachman’s subject was “Building the 
Truck for the Job.’ His subject might have 
been “Building the truck for many 
Highly specialized hauling jobs permitted 
highly specialized body and chassis designs 
but the truck for general use dictated the 
present type with a separate chassis upon 
which the body is mounted. 

The design of trucks has been affected by 
the physical characteristics of highways, their 
width, the density of trafic, by legal regula- 
tions and by the constant improvement of 
what might be called accessories, such as tires 
and steering gears. 


jobs.” 


Legal regulations have become more. strin- 
gent, particularly as to permissible loadings on 
individual axles and of the vehicle as a whole. 
Such regulations are forcing a change in truck 
design in respect to load distribution on front 
and rear axles. In the past, general practice 
has been to divide the loading so that the 
front axle carried 25 per cent of the load, with 
75 per cent on the rear axle. This distri- 


Mr. Hall estimates that Car 37 using an 80 hp. engine could do 112 miles per hr. 
With an engine of 36 hp. it would have the same top speed as a conventional 80 hp. car of the same general dimensions. 


bution is really a “‘hangover’” from. solid-tire 
days when it was required to provide suitable 
traction and ease of steering with the some- 
what crude steering gears then available. 

The present almost-universal use of pneu- 
matic tires with dual rear wheels and _ their 
greater traction has made desirable a_redis- 
tribution of load, probably the best being 33 
per cent on the front and 67 per cent on 
the rear. With the same size tires front and 
rear this distribution provides uniform loading 
on each tre, a desirable feature. Steering 
gears have been developed which make steer- 
ing easy even under the heavier front-axle loads. 

With the conventional type of truck the 
desired load distribution can be obtained by 
various shifts of the axles. The change pre- 
ferred by Mr. Bachman is the shifting of both 
axles and the mounting of the cab over the 
engine, thus bringing the cab to the extreme 
front of the vehicle. This gives not only the 
desired weight distribution but also provides 
clearer vision, shorter overall length and, sur- 
prisingly, models built after this plan provide 
also superior riding qualities. 

The discussion following the paper was ex- 
tremely lively, covering almost every feature 
of truck design from power steering and larger 
engines to possible new conceptions of load 
suspension to provide a better ride for the 
merchandise. Even the much maligned trans- 
mission came in for its share of improvement 
although just what its final form would be not 
even the author could predict with certainty. 


Basis of Operation 
For Fleets Defined 


@ So. California 


The importance of keeping records of main- 
tenance operations was stressed in a paper on 
“Maintenance Methods,” read by H. E. Jor- 
dan, superintendent of equipment, Los Angeles 
Railway, at the Dec. 8 meeting of the South- 
ern California Section. 

J. W. Sinclair, supervisor of automotive 
equipment, Union Oil Co., and Fred C. Patton, 
assistant manager, Los Angeles Motor Coach 
Co., were the other speakers on the program. 


If it were always realized that fleet opera- 
tion 1s a means to an end instead of an end 
in itself, many complexities would be avoided, 
Mr. Sinclair declared. The basic element in 
fleet operation is the function of getting some- 
thing from one place to another in the safest, 
most dependable, and most economical man- 
ner, he believes. 

The gravity of the meeting was broken when 
Mr. Patton declared that it took more erasers 
than pencils to schedule a new bus route. 


Ninety members and guests attended the 
meeting; sixty-three were present at the 
dinner. 


Many Truck Makes 
Used on Desert Job 


There was much interest in the description 
given by A. W. S. Herrington at the October 
Indiana Section meeting concerning construc- 
tion of 1200-mile pipe line across the Iraq and 
Syrian deserts. 

The impression may have been left that other 
members were not supplying equipment to this 
account, when, as a matter of fact, other truck 
manufacturers and engineers who are members 
of the Society have furnished equipment. These 
include White, F.W.D., International Harvester 
and G.M.C., as well as Thornycroft, Renault, 
Albion and Scammel. 


Halladay Describes 


Proving Activities 
@ Dayton 


Carl Halladay, of the General Motors Proving 
Ground, Milford, Mich., was the speaker at the 
Dec. 18 meeting of the Dayton Section. Mr. 
Halladay used motion pictures in describing in 
detail the everyday work of the proving grounds. 
He emphasized the fact that no research, in the 
narrower sense, was done at the Grounds, but 
that a great deal of the work of research was 
checked from the practical standpoint. 

A film made by the H. H. Franklin Mfg. Co. 
to show in slow motion the action of springs, 
shock-absorbers, etc., was also shown at the 
meeting, which was attended by 72. 
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Non-Ferrous Metals 


EVISIONS in several of the brass and bronze casting 
specifications and a new specification for nickel phos- 
phor bronze castings are in the process of final approval 

as prepared under the supervision of Non-Ferrous Metals 
Division, W. H. Bassett, chairman. General information on 
copper, brass and bronze specifications including the common 
uses for various compositions, their physical properties and 
heat treating information, and data on various non-ferrous 
metal products and processes such as welding rod, special 
alloys and copper and brass plating are also included. Revi 
sions and extensions of the aluminum specifications in the 
S.A.E. Handbook, together with informational notes on 
aluminum alloys and products, are being completed by P. V. 
Faragher, vice-chairman of the Division, and will be circulated 
soon. 


Highway Research 


APERS presented at three of the five technical sessions 
conducted as part of the program of the thirteenth an- 
nual meeting of the Highway Research Board, Division 
of Engineering and Industrial Research, of the National 
Research Council, recently held in Washington, were directly 
in line with the aims and purposes of the Society’s Highways 
a report by Prof. W. E. 
Lay, Chairman of Project Committee on Tractive Resistance, 


Research Subcommittee, such as: 


supported by papers covering independent research at Iowa 
State College and Ohio State University by Prof. R. A. Moyer 
and Prof. Karl W. Stinson and Prof. Charles P. Roberts, 





respectively, relating to skidding characteristics and coefficient 
of friction between tires and road surfaces; also a paper by 
R. G. Paustian of Iowa State College on tractive resistance 
determined by a special gas-electric drive test car. A paper by 
C. A. Hogentogler, of the Bureau of Public Roads, dealing 
with parking problems, and a paper by A. F. Loewe, General 
Electric Co. on Sodium Highway Lighting, were of special 
interest to members of the committee; also the session at 
which Burton W. Marsh, Director, Safety and Traffic Eng- 


Vol. 34, No. 1 


With 


Scenes 


neering, American Automobile Association, presided, includ 
ing a report by W. A. Van Duzer, Chairman of the Commit- 
tee on Highway Traffic, and Director of Vehicles and Traffic, 
District of Columbia, supported by seven independent papers, 
those of special note being: a paper by Dr. H. C. Dickinson, 
Chief of the Division of Heat and Power, Bureau of Stand- 
ards, and president of the Society, on Rules of the Road in 
Theory and Practice; a paper by Dr. Walter R. Miles, Yale 
Institute of Human Relations, Yale University, Alcohol and 
Motor Vehicle Drivers; and a paper by W. A. Van Duzer on 
Motor Vehicle Accidents as Reflected by Psychological Tests 
and Time Reaction Meter, a paper based on results obtained 
with instruments developed by the Society’s Riding Comfort 
Research Subcommittee. 


A.S.T.M.—C.F.R. Tests 


HE tests in the general check on the results being ob- 
tained by the C.F.R. Motor Method, (A.S.T.M. Tenta- 
tive Method ot Test for Knock Characteristics of Motor 
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operating laboratories or c. 6. These tests are under the 
ing detonation, and a special group has been appointed, 
headed by H. F. Hut of the Atlantic Refining Co. to collect 
and analyze the results. 


Tractor Program Initiated 


HE first meeting of the new S.A.E. Tractor Committee 
was held in Chicago, Dec. 7, and an important program 
adopted. A subcommittee was appointed to gather 
available data on the many grades of tractor fuels in use and 
so far as possible similar information from abroad, with the 
purpose in mind of eventually developing a limited number 
of fuel and lubricant specifications and better engines for 
domestic use and export. Plans are also in the making 
for approval by the National Meetings Committee and Coun- 
cil for the first National Tractor Meeting to be held in several 


years. A subcommittee was also appointed to study the gen- 
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eral subject of tractor traction, including track layers. The 
new Committee is concerned with both agricultural and 
industrial tractors and intends to work in cooperation with 
the Department of Agriculture, agricultural colleges, the 
American Society of Agricultural Engineers and other engi- 
neering and trade organizations concerned with the agricul- 
tural industry. 


E. P. Lubricants Tests 


URING the first week in December the extreme-pres- 
sure lubricants research-subcommittee gave to individ- 
ual companies the first reports of tests for load-carry- 

ing capacity on samples submitted. 





These tests, authorized by the Research Committee at its 
last meeting, are being conducted on the subcommittee’s test 
machine at the Bureau of Standards. The reports of load- 
carrying capacity are being submitted to owners through the 
secretary of the committee, at a cost to cover the expense 
of testing at the Bureau and allow a return to the extreme- 
pressure lubricants fund. 


Automobile Lighting 


ROBLEMS affecting the lighting equipment of auto- 

mobiles continued at the fore, at the meeting of the 

lighting division of the Standards Committee in Detroit 
on Dec. 6 and 7, progress was made with several important 
projects. The dual-beam and asymmetric head-lighting specifi- 
cations were put into better form for publication and with a 
view to submitting them for approval as the American Stand- 
ard. A code for the proper usage and maintenance of auto- 
mobile lighting equipment is nearing completion, probably 
also for eventual approval as American Standard. 

A revision of the photometric specifications for direction 
signal lamps is being released for review before adoption and 
a progress report on revised specifications for reflex reflectors 
was discussed. 

In connection with license plate illumination and in view 
of the possible trend towards setting license plates into re- 
cesses in the body panel, a study is in progress for the purpose 


Committees 





ot establishing one, or maybe two, standard size for license 
plates that could be adopted by all states of the Union. This 
project involves plate sizes, size and spacing of punchings 
for holding bolts and possibly color combinations and a study 
of the numerals. 

A report on a study of the various types of automobile 
lamps, their location and their normal candlepower bulbs was 
discussed but in view of rapidly changing designs this report 
was tabled for the time being. The most important point in 
connection with marker lamps was the apparent necessity for 
a wider range of visibility at the sides of the car for identifica- 
tion purposes as cars approach road crossings or intersections. 

In connection with the present standard for lamp bulbs, it 
is considered a little early to set up definite standards for the 
pre-focused type but it was decided to appoint a Subdivision 
to prepare a list of standard bulbs for use in aircraft lamps. 

A new recommendation was approved for the arrangements 
for switching the headlights for asymmetric beams, preferably 
in a position for operation by the driver’s left foot. A Subdivi- 
sion was also appointed to review existing automotive lighting 
and lighting equipment standards in the Handbook for such 
revisions as may be necessary to modernize them. 


Car Lubrication 


C. MOUGEY, chairman of the Car Lubrication 
Committee, reports a broad and gratifying response 
to the efforts of the committee to educate the public 

to the use of the new winter oil, classified as S.A.E. 10-W 
and 20-W. A number of the committee members, repre- 
senting the oil and automotive industries have been cooperat- 
ing in the work. 

Oil companies have been stressing the new classifications 
in their advertisements in daily newspapers and in house 
organs, Mr. Mougey says, and articles concerning them have 
appeared in a large list of worth-while business publications. 
Several companies have mentioned these new oils in their 
radio programs. Several automobile companies have had 
cards distributed to dealers, calling attention to the new 
winter-oil recommendations. 

A sub-committee, headed by W. H. Graves, Packard 
Motor Car Co., was appointed to supervise publicity activity 
on the new classifications and to prepare additional material. 
The report of this sub-committee has been approved. 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


A Simple Approach to the Wing Flutter Problem 


By B. Lockspeiser. Published in The Journal of The Royal Aeronautical 
Society, September, 1933, p. 783. [A-1] 


This paper constitutes an official report of the Air Ministry in two 
parts: I—Flutter of a Wing with Locked Aileron and I]—Flutter of a 
Wing with Unlocked Aijleron. Original research is described and 
numerous conclusions drawn. 


Airscrew Design 


By D. L. Hollis Williams. Published in The Journal of the Royal 
Aeronautical Society, June, 1933, Pp. 479. [A-1] 

A brief review is given of the present position of airscrew design, 
dealing only with such parts as are of interest from the engineering 
point of view. 


The author explains that duc to the restricted length of the paper 
some cases which require specialized treatment have had to be omitted, 
but the outline of the problem, corresponding to the engineer’s outlook 
after continued application of design methods to all classes of airscrews, 
is set down in the hope that it will present a useful picture of the 
workings of the process defined mathematically elsewhere. 


Roues Sustentatatrices et Propulsives 


C.-B. Strandgren. Published in L’Aéronautique, L’Aérotechnique sec- 
tion, September, 1933, p. 81. [ A-1] 

The wheel providing lift and propulsion here described is a rotating 
wing system consisting of wings parallel and equidistant from one an- 
other set about a central axis of rotation. Each wing can also turn 
about its own axis of rotation parallel to its length. The operation of 
such a wheel, which has been used for boats and is being tested by the 
Liore and Olivier company for flight purposes, is analyzed 


Du Boomerang a Il’Autogire 


By Jacques Mottez. Published in L’Aéronautique, September, 1933, 
p. 207. [A-1] 

The gyroscopic and aerodynamic phenomena which govern the op- 
eration of the boomerang are analyzed and the extent to which similar 
effects are used or combatted in the autogiro is pointed out. 


Stossartige Knickbeanspruchung Schlanker Stabe im Elastischen 
Bereich 


By Josef Taub Published in Luftfahrtforschung, July 6, 1933, P- 

[| A-1] 
This analysis represents the second part of a cooperative project of 
the aircraft research institutes of Germany and Holland. It deals with 
buckling stress under impact, within the elastic range, of rods of small 
cross section. The solution of the problem for certain mounting condi- 


tions is disclosed and the example of a rod mounted according to the 
third Euler case is worked out. 


J 


Stossartige Knickbeanspruchung Schlanker Stabe im Elastischen 
Bereich bei Beiderseits Gelenkiger Lagerung 


By Karel Koning and Josef Taub. Published in Luftfahrtforschung, 
July 6, 1933, p. 55. [A-1] 


This analysis represents the first part of a cooperative project of the 


“THIN WALL”’ aircraft research institutes of Germany and Holland It deals with 
Originators of Bearings Coats en iain a) 
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SYMBOL 


OF 


SERVICE 


WELL-KNOWN to millions of telephone users is the 
circular emblem of the Bell System. Its importance 
is not in its plain and simple design but in what it 
represents. Back of it is the far-flung organization 
that enables you to talk to almost any one—anywhere 
—at any time. It is the mark of a friendly service. 

The Bell System consists of twenty-four regional 
companies, each attuned to the needs of the territory 
it serves. There is also the Bell Telephone Labora- 
tories, working ceaselessly and scientifically to improve 
the scope and value of your telephone. There is the 
Western Electric Company, specializing in the eco- 
nomical production of telephone equipment of the 
highest quality. Co-ordinating and assisting the work 
of the operating companies, Bell Laboratories and 
Western Electric, is the American Telephone and 


Telegraph Company. It looks upon the operation of 


BELL 


TELEPHONE 
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telephone service as a public trust and is owned 
largely by the people it serves. 

There are today nearly 700,000 stockholders of 
American Telephone and Telegraph. They represent a 
cross-section of the American people; they come from 
every walk of life and live in every state of the Union. 
Yet no one owns as much as one per cent of its stock. 

Everything has been planned and organized for 
one specific purpose—to give you the best possible 
telephone service at the lowest possible cost. That is 
the ideal and the goal. That is why the work of 


improvement goes steadily on. 


A telephone serves you in many ways each day. It runs your 
errands; takes you to friends and brings them to you; speeds 
aid in emergency. It does these things and many more—for a 
few cents a day. The Business Office of your local Bell Tele- 
phone Company, or any employee, will gladly take your order. 


SYSTEM 
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Where severe or unusual applications occur for a 
flexible gas or oil line, and where continuous and 
uninterrupted operation is essential, all organiza- | 
tions naturally turn to Titeflex because of its long | 
and satisfactory service. | 


Titeflex flexible gas and oil lines are used universally | 
on aeroplanes. We are contractors to the U. S. 
Navy, U. S. Army and most commercial accounts. | 
... We have furnished to the automobile industry | 
for original equipment, more than five million gas 
lines. 





} 
} 


— 
Titeflex is very flexible, it is all-metal, and carries | 


gasoline or oil under pressure. It absorbs vibra- 
tion, it does not crystallize, and it does not break. 
No rubber is used in its construction. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 
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Newark 


New Jersey 
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NOTES AND REVIEWS 


Continued 


buckling stress within the elastic range, of rods of small 
enting first the general formulas and then the 


tor the special case of a rod pin-jointed at both ends. 


under impact, 


cross section, pre solution 


Flugmessungen zur Bestimmung des Einflusses der Oberflachen- 
rauhigkeit 


Heinrich Ebert. Published in Zeitschrift ftir 
luftschiffahrt, Oct. 14, 1933, p. 529. 


und Motor- 
A-1] 


aerodynamic 


Fiugtechnik 


To determine the influence of surface roughn on 
flight were made 
roughness of which was gradually increased. 
is drawn that the difference | 


1 
model 
results is due mainly 


characteristics, tests with an airplane the surface 


From this the conclusion 
full-scale flight test 


between and 


to surface roughness. 


Die Entwicklungsrichtung der Flugeigenschaften 


Joachim v. Koppen. Published in Zeitschrift fiir 


torlujtschiffahrt, Sept. 28, 1933, p. 505. 


Flugtechnik und Mo- 

[ A-1] 
war, that is, 
a forecast made of 


The trends in flight characteristics of aircraft since the 
in stability and manouverability, are outlined 
The guiding tendency is 
A few of the problems that must be 


and 
probable future developments. 
toward greater safety. 
indicated. 


said to be 
solved are 


Air Transport Manual 


“The ¢ 
London, 


By the Staff of 
Ltd., 

\ handbook of concise, practical 
who are interested in the 
Great Britain. 


mmercial Motor.”” Published by Temple 
illustrated. [ A-3] 


re 22° Pa. 
Press, 19335 134 pp., 


and up-to-date information for all 


prospects of air-transport development in 


CHASSIS PARTS 


Automobile Electrical Equipment 


By A. P. Young and L. Griffiths. Published by Iliffe & Sons, Ltd., 
London, 1933; 336 pp., illustrated [C-3] 
A complete survey of electric lighting, starting and ignition as 


applied to the internal combustion engine. Mr. Young, a member of 
the Society, explains in the preface that this book may be regarded 
as a successor to “Magnetos,” when the latter had run 


logical since 


through a second edition, it was felt that the time had arrived to 
recast the whole book to embrace the complete electrical equip- 
ment used in association with the internal combustion engine, as 
now applied for travel on land, sea, and in the air. 


ENGINES 
Internal-Combustion Engines—Theory, Analysis and Design 


By the late Robert L. Streeter Published by 
McGraw-Hil! Book Co., Inc., Fourth Edition, 
illustrated [E-1] 
Engines tor 
revision at- 
small volume the theory, 
and design of internal-combustion engines. It contains many 
references to the voluminous results of researches into the different 
internal-combustion engineering which have been published 
last edition of this book 


Lic hty ° 
London, 


and Lester C. 
New York and 
1933; 539 pp. 

This 


Engineers 


edition of “A Treatise on Internal-Combustion 
Students in Engineering,” is 
tempting to tie together in a comparatively 
analysis, 


and a complet 


yhases_ of 
ince th 


Engine-Cooling Research 


By R. McKinnon Wood. Published in The Journal of the Royal 

feronautical Society, September, 1933, p. 733. [E-1] 

Int paper, Mr. Wood has confined his attention to the air-cooled 

ngine of tl future as he imagined it a few years ago. Results of 

i 1 conducted at the Royal Aircraft | tablishment with the ob- 

tiv f develop tl} ‘ption and assessing its value are de- 
ed and the author's conclusion t 


The Effect on Engine Performance of Change in Jacket-Water 
Outlet Temperature 


Garlock and 


ros; 7 


Greer Elli N.A.C.A Technical Note No. 
} 


pp., 4 figs. E-1] 


I A 
ovember, 
Development of Air-cooled Engines with Blower Cooling 


Zeitschrift, 
Memorandum 


[E-1] 


By Kurt Lohner. Translated from Automobiltechnische 

July 25, and August 10, 1933. N.A.C.A. Technical 

No. 725, October, 19333; 32 pp., 31 figs. 
(Continued on page 28) 
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= | DELCO-LOVEJOY contributes 


ws | to 1934's great automotive advancement — 


tion as 
nber of 


=< | INDIVIDUAL WHEEL SUSPENSION 


equip 
ine, as 


Ww" the new cars comes an advancement of great 


. moment and far-reaching influence—individual front 
sign 

shed by 
Edition, 


f ] 
[E-1 | 
ines for 
sion at- 


wheel suspension. Delco-Lovejoy has been privileged to 





contribute much to the successful development of this rad- 
ical departure. Car engineers early realized that old-type 


shock absorption would not answer. They called in the 


. theory, 
ns many 
different 
ublished 


specialized knowledge and experience of Delco-Lovejoy. 
One by one, the problems were solved. Manufacturers of 
modern cars and Delco-Lovejoy thus join hands to create 
an entirely new kind of riding and driving ease—and 
a new degree of roadability and safety—in American 
motoring. Delco-Lovejoy is proud to have contributed so 


much to the year’s great automotive advancement. 


Delco-Lovejoy Hydraulic Shock Absorption is 
LO V EJOY readily adaptable to any application of the 
ida | HYDRAULIC independent wheel suspension principle. 
1orandum 


(E-1] SHOCK ABSORBERS DELCO PRODUCTS CORPORATION 
DAYTON, OHIO 
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HEN Seapak was first introduced, it was widely mis- 
taken for a composition material, probably made 
of wood fibre or some other familiar product slightly 
changed and dressed up in a new trade name. It is gen- 
erally realized, now, that this is not so. Seapak is made 


of kapok. Kapok is the silky fibre of the tropical ceiba 








hancement el 


% EA PA aA IS USED IN THE PIERCE ARROW CAR 


s EAPAK IS USED IN THE KALAMAZOO RAILCARBUS 


tree. It has long been recognized as a fine insulation. The 
high sound-absorbing qualities of Seapak were discovered 
by accident. There is nothing in Seapak but pure kapok 
except a membrane or film of paper, three one thousands 
of an inch thick, on one side of it. Some Seapak is made 


with a rope-paper liner, required for certain purposes. 


SEAPAK is Kapok IN 
FLEXIBLE SHEET FORM 


@ Asample sufficiently 
large enough to enable 
you to make any test 

will be 


you care to 


sent to you on request. 


SEAMAN 
PAPER CO. 


Insulation Division 
410 N. Michigan Ave. 
Chicago 


2867 E. Grand Boulevard 
Detroit 
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LINES- 


WHEN THE PUBLIC LEARNS THE SECRET OF 
HIDDEN VALUES—AND MAKES ITS DEMANDS 


T TAKES the publie a long time to catch 


up to the engineers. But when it does—look % EFA PA &, 1S USED IN THE WHITE TRUCK 


| out! [It’s as persistent in its demand for New 





Deals, once it gets a taste of them, as it is in its 


y | refusal to listen to engineering counsel, or to 
| applaud engineering feats, until it gets ready 
to do so. 
| 
The first cars had only to run, and engineers 

taught people to look for motors that would 
} keep on going—the body was merely something 
that the engine dragged behind it. Soon all 
motors ran, all the time, and the engineers ad- 

R vised looking deeper into them, for refinements 

of running. 

The 

pred Then the body took the stage, and beauty got 

pok into the beast, and along came COMFORT for 

ands its place in the sun. Soon all cars were com- 
rade fortable, and engineers advised looking deeper 
ses. 





into the bodies, for refinements of comfort. 


And the public has found that it wants insula- 


tion—protection against heat and cold—and the delightful 
luxury of silence. 













So here comes Seapak, which accomplishes all three. An 
excellent absorber of sound and highly efficient against 
Ss . . . . . . 

—_. we temperature, it is light, flexible, flame-proof, easily installed 
SYRD ANTARCTE 


pe Bos oga . —a new insulation made to order for the new-era car: for 


| | yy). 


today’s trend in automotive thought and action. 

The purpose of this advertisement is to 
point out that it is used, not only in every 
field of transportation, but by those who 


SEAMAN PAPER COMPANY: are among the leaders in each field*. That 


We thought you would like to know that 


should be enough to earn for Seapak the 





















os after extensive tests by the Sperry Gyroscope right of a thorough test bv every envineer. 
Yompany and ourselves on various sound-proof- 7 ’ ‘ © 
ng materials we selected Seapak as being the Adequate samples will be sent on request. 
ell eroriom most valuable for the purpose of sound-proof- 
E& By RO AND riOaTS ing the cabin of the new Curtiss-Wright Condor. 








CURTISS-WRIGIIT AIRPLANE CO. 
—~, 


TT o : 
YF Pahoa 


G. J. Brandewiede 
Vice-President. 





“Those shown on this page are only a few. Seapak 
made its debut in the airplane transport field, and 
today’s users are a complete list of today’s leaders. 
Similar progress is under way in the automobile, 
truck. and associated industries. 


“™& 
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BIG REASONS 
SHAKEPROOF LOCKING PRINCIPLE 
into your Standard parts 


Ir YOU are anxious to improve the per- —— 

formance of your product and also cut —e——_ 
your production costs, you should talk | Shak, j 
with a Shakeproof Engineer. He will show ly Proof 
you how you can build the Shakeproof } wad To vealers j 
Locking Principle into many of your penal 
standard parts and thus provide perfect aye 
protection against vibration and, at the 


same time, eliminate the need for pur- & 1 
chasing extra lock washers. By this | 
method you will have the twisted teeth 
of Shakeproof biting into both nut and | | 
a work surfaces and, re- j 


gardless of the amount of 
vibration, the part so pro- 
tected will never budge. 
Send for further infor- 
mation and hear what 


Send today for your free 
copy of this complete 
Shakeproof Catalog. Ex- 
plains thoroughly the 
many advantages that 
Shakeproof. offers—also 






“It’s the 


Sar: this method has meant to shows new patented 
LOCK’ other leading manufac- Shakeproof products. 


turers. Write us today! 


~SHAKEPROOF 
Lock Washer Company 


{Division of Illinois Tool Works} 
2507 N. Keeler Ave. Chicago, Ill. 








Type 12 Type 15 
Internal Countersunk 








External Terminals 











1,604,122 Other Pat. Pending— Foreign Pat. 
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NOTES AND REVIEWS 


Concluded 


Problemes Soulevés 


par l’Injection du Combustible dans les 
Moteurs Diesel, Notamment dans les Moteurs a Vitesse 
Variable 
By R. Retel. Published in L’Aéronautique, October, 1933, L’Aéro 
technique Section, p. 93 (E-] 
The research department of the French Air Ministry has selected 
L’Aéronautique as the medium tor preliminary, unedited reports ot 
its investigations. The object of these accounts is to make the in 
formation available while it is still timely, without the delay incident 
to the complete, authentic reports The subject of this, the first of 


such articles, is to call attention to some factors frequently overlooked 


in the study of fuel injection in variable-speed Diesel engines 


Methode zur Feststellung des Mittleren Kraftstoffverbrauches der 
Fahrzeugmotoren 


Wawrziniok Zeit 
Nov. 25, 1933, Pp. 573. [E-1 

An effort is here 
tests, May be 


By Professo1 


Published in Automobiltechnische 


cArijt, 


method by 
consumption 


made to develop a bench 


which, from 
data 
engine on the 
test stipulated and an = exact 
the outlined and illustrated by 


practical, approximate method is also given. 


that wil 
The 
method for 
an example A 


iscertained fuel and power 


represent the averave performance ot the 
conditions 


results is 


road. 


necessary are 


evaluating 


Dieselmotoren in Neuen Triebfahrzeugen der Osterreichischen 
Bundesbahnen 


C. Alexander Fieber Published in haft, 


Sparwirts October, 1933, p 

293. [E-1] 
The Austrian railways have recently acquired two groups of Diesel 
engined railcar, 10 two-axle baggage cars and 1 four-axle cars 
equipped with powerplants of 300 hp. and 160 hp. respectively. The 


author, who 
details on the 


was in charge of the production of these 


design and performance of the engines. 


vehicles, vive 


Les Moteurs a Explosion a Grande Vitesse 


By M. Sainturat. Published in Journal de la Société des 


Ingéemeurs de 
l’ Automobile, October, 


2350. | E-1 

Thermal involved in. the 
combustion engines are here analyzed with 
results of utilized in 
improvement is required are 
physical preparation of 
dealt with 


1933, Pp. 


questions internal 


operation otf high-speed 
a viw to indicating how the 
practice. Four 


T he 


tonation and 


science may be 


along which 
elements of 


line 
pointed out 
the fuel, cde 


power 


vibration are the topics 


MATERIAL 


Creep and Structural Stability of Nickel-Chromium-Iron-Alloys 
at 1,600° F. 


By W. A. Tucker and S. E. Sinclair. Published in the Bureau of 

Standards Journal of Research, June, 1933. G-1] 
\ study was made of the creep characteristics at 1,600° F. (870° C.) 

of fifteen alloys covering a range trom 1 to 74 per cent nickel and 

from 3 to 55 per cent chromium. The results were compared with 

those of a previous investigation at 1,00¢ F. (528° C.) on similar 

illovs 

The Materials of Aircraft Construction 

By F. T. Hill. Published by Sir Isaac Pitman & Sons, Ltd., New 

York and London, 1933; 363 pp., illustrated. G-1] 


The material contained in this volume is presented 
tudents of Aircraft Engineering, particularly to 
the various problems arising in the de 
ground in as complete a 
this description and 


and builders 


primarily to 
interested in 
aircraft. It covers the 
manner as is to be expected in a 
size, and the 
both for 


those 
sign oft 
book ot 
contents are of use to aircraft 


and 


designers reference review. 


Reports on the Progress of Naphthology, 1932 


Published in the Journal of The Institution of Petroleum Technologists 
June, 1933, p. 427, and July, 1933, p. 549 [G-1] 

This series of reports covers recent progress on the various phases 
of and problems connected with the production and_ utilization of 
petroleum products. Of special interest to the automotive 
are the following, all of which appeared in the July Motor 
Spirits and Light Distillates, by D. A. Howes; Gasoline Engines and 
Knock Testing, by R. Stansfield; Lubricants and Lubrication, by A. R. 
Bowen; Gas Oil, Diesel Fuel Oil and Fuel Oil, by F. H. Garner; 
Oil Engine Development, by P. N. Everett; Analysis and Testing, by 
W. H. Thomas, and Standard Methods of Testing Petroleum and Its 
Products, by J. S. S. Brame. 
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e Springs on Two Programs 
| \ CWS of the 


e Cleveland Sponsors Course 


@ Metropolitan 


fF ACTS and humor vent “tull speed 
ahead” at the first National Motor Boat 
Dinner, sponsored by the Metropolitan Section 


and held in New York Jan. 23, on Tuesday of 
Motor Boat Show Week Probably the first 
naval architect was old man Noah,” said John 
H. Wells, naval architect, the first speaker at 
the dinner 

George H. Townsend, president of the Amet 
ican Power Boat Association, invited the en 


gineers present to “safeguard their health and 
increase their engineering experience by at- 
tending the International Motor Boat Races to 


be heid in Florida in March. 
These races being held under the auspices of 
the Smyrna, Miami and Palm Beach Yacht 
Clubs, Mr. Townsend regard is being the 
most important of the International races be 
ause of the number and variety ot the for 
eign drivers participating 
“We are in a most untortunat 


position in 

this country in regard to moto inboare 
boats,” said Mr. Townsend 

In Europe the can I an peaking oF rac 


Ing engine ot cour te 


step out and put in a 
Hispano-Suiza, Fiat or Napier and find in thet 


a water-cooled engine pertectly capable of being 


idapted to motor boat racing purpose 

In this country practically all of our ai 
plane-engine development has been along the 
line of radial air-cooled engines In conse 
quence of that we are really very limited in 
our choice of engines for boat racing There 

virtual] onl ye make available and 
usable 

Mr. Townsend pointed out that “squeezing” 
400 to 600 hp. from an engine was regarded 
is quite a feat in this country, whereas in Eu 
rope, engines of 1200 to 1500 hp. are a com 
monplace in aviation and marine use The 


power plant in a boat being brought to the 
International races by Count Razi, he said, will 
onsist of two super-charged, 16-cyl. Maserati 
racing -Cal engines 


American chances in the speed trials were 
regarded as good by Mr 


Townsend, in spite 
of heavy 


foreign competition in several depart 


ments In the 


class (about 7 cu. in.) “our nearest equiva- 


> 
lent is the Gold Cup class engines of 625 cu. in. 
It would seem that the American boats would 


have little chance against boats of nearly 10« 
cu. In. greater capacity, but at the same time, 
Captain Wanamaker’s boat at Lake Garda last 
vear was only 22 se 


International 12-liter engine 


behind in a 35-mile 
race 

“IT have a very distinct feeling that both in 
the inboard and the outboard class the invadet 


e New Tire Problems Solved 


a 
S eC C t | O nh S e Diesel High Spots Traced 


Wells and Townsend on Program 
At National Motor Boat Dinner 


are going to know they have been in a boat 
race before they are through,” said Mr. Towns 
end. 

He reviewed briefly some of the outstanding 
new things at the Motor Boat Show. Develop 
ment of small electric launches and of a small 
engine for tenders he regarded as being of 
equal importance in the boat field to the show 
ing of knee-action wheels and air-flow bodies 
in the automobile field 

In speaking of the development of a hori 
zontal, 2-cycle Diesel engine which was shown, 
he said I cannot help but feel that even in 
the gasoline field a horizontal engine would be 

] particularly in_ sailing auxiliaries, 
vhere the engine could be placed in the stern 
ind a V drive used.” 


velcome, 


\{n automobile in streamline form is nothing 
more than a yacht turned upside down with 
iutomobile wheels put on the deck part of it, 
wccording to Mr. Wells, who spoke first on the 
program. 
serious vein he pointed out that 
hull form in boats is dependent to a certain 
xtent on engine development We have 
1ade our bottoms to fit the kind of engines we 


In a mor 


ire able to get today, with increased power and 
veight to take care of,” he said. 

I feel that the engine-builder’s responsibil- 
ity does not end when the engine leaves the 
test room, because I feel that the engine builder 
is just as much a partner of ours as we are his.” 

The questions of exhaust and Diesel engines 
were singled out for special attention by Mr 
Well 

I do not think we know anything about 
the exhaust as yet,” he said. ‘‘We have cer 
tain displacements of gas that have to be dis 

ipated in some way or another in the air. 
\s the trend goes toward the smaller Diesels 
ou are going to have such a stench from the 
present gas that a harbor full of Diesel yachts 
is going to be an abomination. 

“I think that someone will finally design 
an exhaust system with an exhaust-chamber in 
the boat The exhaust could come out just 
ahead of the propeller, and the suction would 
take care of all the exhaust which came out 
of the engine. That may be the answer to 
engine thumping—which we _ haven't found 
vet. 


The third feature on the motor-boat pro- 
gram was based on the old sea cry of “ware 
harks!”’ Captain William Young, who has 
hunted sharks for a living in many waters, 
gave a lecture, with motion pictures on “Tigers 
of the Sea.” 

About a hundred members of the Society 
and guests attended the National Motor Boat 


Dinner. Souvenirs like those distributed at the 


41 


annual dinner of the Society were provided 
through the Metropolitan Section. 

W.E. John, vice-chairman of the Metropolitan 
Section, headed the committee which arranged 
and ran the dinner. Sid. G. Harris, vice-chair- 
man for the Marine Activity of the Section co- 
operated in the arrangements. Walter S. Pepe: 
is chairman of the Section. 


Holds Diesel Fuel 
Will Rise 


Costs 
@ Northwest 


Diesel fuel costs may increase to a point 
where the per-gallon price is on a parity with 
gasoline, but the additional mileage possible 
with Diesel engines would still be an economy 
tactor, providing that a satisfactory engine is 
developed for the light car field. Prof. G. S. 
Wilson, Mechanical Engineéring College, Uni- 
versity of Washington, advanced this opinion 
in discussing “Combustion Conditions in a 
Solid-Injection Engine’ at the Jan. 12 meet- 
ing of the Northwest Section, held in Seattle. 

Sherman Bushnell, Section chairman, presided 
at the meeting, which was attended by about 
80 members and guests. 

The Diesel for wide use would probably be 
ot the auxiliary air-chamber type, Professor 
Wilson said, and pointed out that manufacturers 
are now experimenting with low-pressure en- 
gines to combine the use of heavy fuels with 
spark ignition. 

During the question period following the 
paper, almost every phase of the Diesel problem 
was touched upon. Professor Wilson spent con- 
siderable time on the theory of his subject but 


did not neglect recent applications of Diesel 
enone 


Critical Temperatures 


Studied by Abbott 
@ Cleveland 


\ small part of the results of an immense 
amount of experimental research upon the ef- 
fect of various elements on the physical proper- 
ties of steels was given at the Dec. 11 meeting 
of the Cleveland Section, held jointly with the 
Cleveland Section of the American Society for 
Steel Treating. Robert R. Abbott, metallurgical 
engineer, White Motor Co., gave an unpublished 
paper on ‘‘A Mathematical Determination of the 
Effect of Various Elements upon the Upper 
Critical Temperature (Acs) of Steel,” which 
was well received. 

\ written commentary on Mr. Abbott’s paper 
was read by H. A. Schwartz, National Malle- 
able and Steel Casting Co., Cleveland. 

Mr. Abbott’s paper summarized experiments 
upon approximately 400 steel bars collected 
from steel makers all over the world. 
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Possibility of $700 Plane 


Discussed at Big Meeting 


@ Philadelphia 


OW the Aeronautics Branch of the De- 

partment of Commerce is assisting the 

aircraft industry toward the develop- 
ment of a small airplane for quantity production 
was outlined by F. R. Neely, chief of the 
aeronautic information of the Branch, at a meet- 
ing of the Philadelphia Section held Jan. 17. 
The project, which has aroused wide attention 
in the daily press, was to be described by Eugene 
R. Vidal, director of the Aeronautics Branch, 
but he was prevented from being present at 
the meeting by the necessity of attending a 
Congressional committee meeting. 

Mr. Neely indicated that the project for a 
cheap plane is part of a coordinated effort by 
the Branch to widen the scope and availability 
of American aviation. Public works administra- 
tion money is being used to grade about 2000 
landing fields, which will bring the total of 
airports and landing fields in the United States 
to about 4000. The mileage of lighted airways 
is being increased and the Department hopes 
that problems incidental to the construction of 
a seadrome system for scheduled trans-ocean 
service will be worked-out satisfactorily. 

The next logical step, Mr. Neely said, was 
to make airplanes available to a large number 
of people. Questionnaires were mailed to 34,000 
pilots, mechanics and student pilots on the De- 


Diesel Highspots 
Traced by Cooke 


@ Syracuse 


“The general tendency in the development 
of Diesel engines has been toward increasing 
the output from a given piece of equipment 
and, by fineness in design, to reduce the weight 
and the size and increase the efficiency. There 
has been a continual simplicity of the various 
details in all these things to stimulate its further 
development and broaden its field for use.”’ 

These were the conclusions of Harte Cooke, 
engineer, McIntosh and Seymour Corp., Auburn, 
N. Y., who spoke on “Advances in Diesel En- 
gines” at the Jan. 8 meeting of the Syracuse 
Section. 

“In England they hope to develop eventually 
Diesel engines of 3000 hp. which will weigh 
about 3 Ib. per hp., for use in very large hydro- 
planes’, Mr. Cooke said. 

He rapidly reviewed the highlights in Diesel 
development from the original work of Dr. 
Diesel. Publication of the first work on the 
Diesel cycle was one of the few instances, he 
pointed out, where a complete and successful 
theory had been worked out before practical 
experimentation began. 


Hale Discusses 
New Tire Types 


@ New England 


There is a distinct tendency for independent- 
ly-sprung front wheels to camber excessively 
on curves, causing a pronounced tire squeal, 
James E. Hale, manager, development ¢epart- 
ment, Firestone Tire and Rubber Co., old a 
meeting of the New England Section heid Jan. 
9. The problem has been overcome, he indh- 
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partment’s list. They were asked whether they 
would buy an airplane costing in the neighbor 
hood of $700 if it met safety tests and certain 
other qualifications. Eighteen thousand replies 
were received. Of these 13,000 said that they 
would buy such a plane. Three-thousand of the 
replies listed specific things which a_ plane 
would have to incorporate before they would 
purchase it. 

Information received from the questionnaires 
was compiled and sent to aircraft manufac 
turers. The Public Works Administration, on 
the basis of evidence that a potential 
market existed for a cheap plane, appropriated 
$500,000 for study of the project. This money 
is now available, and with the approval of 22 
aircraft manufacturers, committees have been 
named by Mr. Vidal to study various phases ot 
the problem of producing a cheap airplane in 
quantities of not less than 10,000. 

Discussion of the information supplied in Mr. 
Neely’s talk was animated, and mostly favorable 
The difficulty of designing a plane to meet such 
a price as $700, at the present state of the art, 
was pointed out, however, by several engineers 
present at the meeting. 

More than 200 persons attended the meeting, 
to which the Aircrafters, a Philadelphia organi 
zation of aircraft technicians, were invited. W. 
Laurence Le Page, vice-president in charge ot 
engineering, Kellett Autogiro Corp., 


large 


presided 


cated, by rounding the corners of the non- 
skid projections on the tread of the tire which, 
incidentally, decreases gravel-throwing proclivi- 
ties which it might have. 

Mr. Hale gave it as his opinion that the so- 
called “doughnut” tire is impractical. He 
claimed that it was unwieldy, introduced steer- 
ing difficulties, reduced gasoline mileage, and 
set up flexing stresses to shorten tire life. He 
felt that such tires did stir up interest, how- 
ever, which combined with the existing style 
trend, was at least partly responsible for the 
present small-diameter rim mounting a larger 
cross-section tire. 

Seventy-five attended the meeting at which 
Mr. Hale spoke. John F. Duby, manufacturer 
of wheel alignment gages, and Irvin F. Rich- 
ardson, automotive engineer, Standard Oil Co. 
of New York, were prominent in the discus- 
sion. A sound picture called ‘‘Competitors” 
sponsored by Standard Oil Co. of New York 
was shown. 


Oils and Humor 
Blend on Program 


@ Baltimore 


Herman C. Mathis, automotive lubrication 
engineer, Gulf Refining Co., Philadelphia, was 
the speaker at the Jan. 4 meeting of the Balti- 
more Section. His subject was “Lubricants 
and Fuels.”” Mr. Mathis is an affiliate-member 
representative in the Society. 

The sixty-five members and guests who at- 
tended the meeting also heard Ira F. Thomas, 
coach of the Philadelphia American League base- 
ball team. Mr. Thomas’s talk was humorous 
ir character. 


Warner Outlines 
Progress in Cars 


@ Canadian 


Streamlining and independent springing of 
front wheels are the two most important de- 
velopments made in the designing of motor 
cars during the past year and give promise of 
further improvements in the near future, John 
A. C. Warner, general manager of the Society, 
told the Canadian Section at its Jan. 18 meet- 
ing, which was held during the week of the 


Canadian Territory 
Increased 


It was announced by Mr. Warner 
at the January meeting of the Cana- 
dian Section that the Council of the 
Society had agreed to the inclusion of 
the provinces of Ontario and Quebec 
in the territory from which the 
Canadian Section may draw member- 
ship. 





National Motor Show in Toronto. A hundred 
members and guests of the Section attended the 
dinner at which Mr. Warner spoke. 

Greater steps in streamlining will be seen 
next year, Mr. Warner said, following the defi 
nite advanced alterations of models seen at the 
1934 shows. For the first time, he said, con- 
struction of motor cars had been based upon 
the sound principle of building the car to ac- 
commodate the passenger instead of following 
the practice of building the car and “sticking 
the passengers in wherever you could.” 

“This year shows us the development of 
cooperation between the sales department and 
the engineers,” said Mr. Warner. “Passenger 
comfort is paramount in the new streamlined 
models. The cars are built around the passen- 
gers. In addition, principles which cut down 
wind resistance and alleviate suction at the 
rear are being followed. There has been a big 
change this year; there will be bigger 
changes next year. 

“The eventually desirable thing is to place 
the engine at the rear and that, engineers seem 
agreed, will come. It has been a hard job to 
follow the new principles and still not upset 
public confidence, but it has been done.” 

There is developing a very definite idea in 
the mind of the customer that the automobile 
is becoming too complicated. This was the 
message left with the Canadian Section by H. 
A. Brown, vice-president and general man- 
ager, General Motors of Canada, Ltd., who 
spoke at the Dec. 20 meeting. 

In describing the ‘“‘customer-research” activi- 
ties (which began in Canada) of his Corpora 
tion Mr. Brown said that several hundred thou- 
sand questionnaires had been mailed to Cana- 
dian motorists in the last year and a half, in 
order to determine how they wanted 
automobiles built. 

When the information from the question- 
naires is compiled in a special department, it 
is furnished to the engineering department as 
speedily as possible. 

“The boys in that department are now about 
as familiar with the demands. of the public as 
is our sales department,” he said, following an 
earlier remark “I feel that engineers generally 
are too prone to concern themselves only with 
their own mechanical problem rather than to 
make an attempt to fully realize the problems 
of the customer.” 

Two hundred and twenty attended the meet 
ing at which Mr. Brown spoke. 
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Independent Spring 
Development Told 


@ Metropolitan 


N studying the principles which govern rid- 

ing-comfort it was found that the controlling 
features are: 1. Reduction of front-end fre- 
quency. 2. Proper weight distribution. 3. Cor- 
rect control of body movement. 4. Low-pres- 
sure tires. These were points made in a paper 
on “Principles Underlying the New Ride of the 
1934 Buick” by F. A. Bower, chief engineer, 
Buick Motor Co., and W. J. Davidson, engineer, 
General Motors Corp., read at the Dec. 21 
Meeting of the Metropolitan Section by Mr. 
Davidson. 

A paper on “Automobile Control and the 
Transmission Problem", by E. S. Hall, was also 
read at the meeting. Extracts from Mr. Hall's 
paper were given in the January issue of the 
S.A.E. JOURNAL. 

In reading the joint paper, Mr. Davidson 
covered in some detail the problems encountered 
in the development of an independent front- 
wheel suspension system which was designed 
fundamentally to improve riding quality of a 
car. He pointed out that in the 1933 model 
Buick, which employed conventional suspension, 
the rate of the front springs was approximately 
300 lb. per in., and of the rear springs, ap- 
proximately 150 Ib. per in. Early experiments 
indicated that reducing the tront-spring rate 
to that of the rear gave good riding qualities 
but brought new problems of uncomfortable 
and unsafe steering. 

Several tvpes of independent front-wheel sus- 
pension were investigated, and it was decided 
to use a variation of the parallelogram construc- 
tion. This necessitated an entirely-new trame 
procedure. The front end of the frame had to 
be very rigid, and it was found that when no 
frame weave was allowed at the front it natu- 
rally worked back along the frame until a 


place was found where it could weave. This 
was just back of the line of the dash, and 
caused a bad body shake. The frame was, 


therefore, reinforced by placing braces between 
the “X" bars and the frame side members. All 
frame weave was thus eliminated. 

It was found that the suspension mechanism 
can be designed to allow practically any amount 
ot spring ride. Buick’s experience was that 
4 in. compression and 4 in. rebound is all that 
Is necessary. 

According to Mr. Davidson, the engineer 
now has complete control of the frequency of 
car movement, and can limit it to the factor 
necessary for perfect riding comfort. As a 
corollary to this he said that rear springs would 
not be benefited by independent suspension be- 
cause they are already low in rate. 

With the spring-rate under control, it was 
desired to obtain all benefit possible from a 
redistribution of the car’s sprung weight. It 
was found by Buick that when the ratio K?/ab 
gave a factor of 0.8, the ride was most desir- 
able, although many engineers hold that the 
factor should approach 1 as nearly as possible. 
The car’s weight has been distributed as nearly 
equal on front and rear wheels. This caused a 
marked improvement in riding comfort and 
balance, Mr. Davidson said. 

Other problems were described by Mr. David- 
son, in part, as follows: 

“While the center of gravity of the Buick 
cars is slightly to the rear of the geometrical 
center it is not far enough to compensate for 
the entire weight transfer during braking from 
high speed. Under this condition there was a 
tendency for the front end to duck down. The 
installation of rubber bumpers inside the coil 
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Cleveland Sponsors 
Lubricants Course 


SERIES of six lectures and dem- 

onstrations on the general sub- 
ject of lubricants has been arranged 
by the Cleveland Section for its mem- 
bers and others interested. The course 
will be available without cost to the 
members. A charge of $5 is being 
made to non-members who wish to 
share its benefits. 

Dr. C. F. Prutton, associate profes- 
sor of chemistry, Case School of Ap- 
plied Science, is conducting the 
course, which will be given in the 
Bingham Mechanical Laboratory at 
the School. Eighty persons enrolled 
for the course before it began and 
several others are expected to attend 
the later lectures. Section officers re- 
port increased interest in S.A.E. mem- 
bership as a result of the activity. 

There are available at the Case 
School the Timken and the General 
Motors extreme-pressure lubricant 
testing machines. Data from these 
will be correlated with results from 
the earlier methods of testing. 

The members of the Section Educa- 
tional Committee who are arranging 
and promoting the course are: Hoy 
Stevens, chairman, Cleveland Railway 
Co.; Logan B. Helm, Standard Oil 
Co. of Ohio; A. K. Brumbaugh, the 
White Co.; and Ben H. Blair, Eaton 
Mfg. Co. 


springs prevents this ducking action. The rub- 
ber bumpers being soft enough and of such a 
shape as to allow no bump as the rubber came 
into action. The brakes were also designed 
to allow slightly more braking on the rear 
wheels than on the front, thereby providing the 
proper brake balance by compensating for the 
weight transfer. 

“With the independent suspension there is 
considerable spring travel and it was found 
necessary to help dampen this movement by 
the installation of rubber bumpers inside the 
coil springs to take care of compression, and 
rubber bumpers on the frame to take care of 
rebound. The pick-up of these rubber bumpers 
is such that no shock is experienced, it being 
impossible to tell when they come into action. 

“After the shock-absorber control has been 
established it was found that due to flexible 
springing, body roll or sway from side to side 
was more pronounced. This led to the installa- 
tion of a sway stabilizer which controlled side 
sway and kept the frame level. This also had 
a beneficial effect on steering in connection with 
the independent wheel suspension, as the front 
of the frame did not tip side to side as the 
wheels moved up and down. 

“The steering of the first cars built incor- 
porating the independent suspension was not all 
that could be desired. They lacked the proper 
directional control. Directional control was 
benefited by an increase in castor angle but as 
castor angle was increased, turning effort was 
also increased, producing a job which was too 
hard to handle on turns with the regulation 
1933 production steering gear. 

“Steering gear lash has to be as close to 
zero as possible.” 
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Manufacturer Outlines 
Metallurgy of Springs 


@ Pittsburgh 


Additional information on _ independent 
springing of front wheels, particularly the 
metallurgical considerations, was supplied at a 
Pittsburgh Section meeting Jan. 16. 

Willard Haight, engineer, Buick Motor Car 
Co. read the paper by W. J. Davidson and F. A. 
Bower which had been previously presented to 
the Metropolitan Section (see report of Metro- 
politan Section December meeting in this issue). 
A brief paper on “Quality of Steels Used in 
Independent Springing’ was read by C. F. W. 
Rhys, assistant to the president, Carnegie Steel 
Co. 

Mr. Rhys stated that surface requirements of 
the bar stock for the coil chassis springs used 
with the new types of suspension were the most 
exacting ever demanded from any steel manu- 
facturer. Extreme care in billet preparation and 
absolute metallurgical control in production is 
required, said Mr. Rhys, with grain size of para- 
mount importance. 

Using 92-60 silico-manganese steel for Buick 
and electric-furnace molybdenum-carbon steel 
for Chrysler, bars are rolled and centerless 
ground, removing about 0.019 in. of the sur- 
tace. Experiments have also been made with 
other types of electric-furnace, acid, and basic 
open-hearth steels. Mr. Rhys explained that the 
steel in coil springs is in torsion, instead of in 
tension as in leaf springs, hence different an- 
alysis and treatment are required. 

Mr. Haight supplemented the paper he had 
read with a description of the fabrication of the 
coil springs. The stock is purchased to length 
and centerless ground. After flattening at both 
ends, it is heated to 1560 deg. in an atmosphere 
comparatively free from oxygen, so that no scale 
is formed. It is then wound on a mandrel and 
automatically stripped. Reheated for hardening, 
1645 deg. for 45 min., it is placed in a rigid 
fixture to retain its shape and oil quenched at 
175 deg. Again it is heated to 875 deg. for go 
min. A Brinell test of 0.280 to 0.300 is re- 
quired. 

After grinding at both ends at once to assure 
squareness, the spring is compressed fully, re- 
leased and measured for free height. It is then 
rustproofed by washing in cold water and hot 
water, then bonderized and enamelled. 

Active and interesting discussion after the 
showing of motion pictures was participated in 
by many prominent engineers and S.A.E. mem- 
bers, among them: C. F. W. Rhys, Carnegie Steel 
Co.; C. R. Hanna, Westinghouse Electric & Mfg. 
Co.; Oscar R. Wikander, Edgewater Steel Co.; 
Lee Oldfield, Indianapolis; M. E. Bushong, Hud- 
son Motor Car Co.; Maurice Stubnitz, Fort Pitt 
Spring Co.; R. N. Austen, Iron City Spring Co. 

One hundred and thirty-seven members and 
guests gathered for dinner, with a total of nearly 
three hundred for the technical session. 


Antiknock Fuel 
Demonstrated in Lab 


@ Kansas City 


A visit to the local laboratory of the Ethyl 
Gasoline Corp. was made Jan. 12 by the Kansas 
City Section. A paper on the “Development 
of Antiknock Fluids for Gasoline’ was read by 
Mr. Nixon of the Corporation and M. E. Collins, 
director of the laboratory, demonstrated the use 
of regular and Ethyl gasolines in various en- 
gines. 


The meeting was attended by 17 persons. 


February, 1934 
































































Three members of the Society, Miss Amelia 
Earhart, Dr. George W. Lewis and Ed 
ward P. Warner, have been named to a com 
mittee of nine appointed by Daniel C. Roper, 
Secretary of Commerce, to aid in developing a 
mass - production, inexpensive airplane The 
Public Works Administration recently appro 
priated $500,000 for the study of the possibilities 
of marketing a cheap plane. Eugene L. Vidal 
aeronautic director of the Department of Com 
merce, has estimated, from a survey made b 
his office, that a potential market for 50, 
such planes exists, if they can be sold for a 
price approaching $750. 


Yutaka Hara is on active service with th 
Japanese Navy as lieutenant-commander, engi 
neering. His address is Taura Kanagawaken, 
Japan. Mail may be addressed to 268 Zaimo 


kuza Kamakura Kanagawaken, Japan 


Ewing D. Nunn is engineer for the Mute: 


Co., Chicago He was vice-president of the 


Radio Parts Co., Milwauke 


{rthur O. Dady is chief engineer, stoke 
division, the Butler Mfg. Co., Kansas City, Mo 
He was formerly president and chief enginee: 
of the Delta Stoker Co., North Chicago, III 


Frank Bishonden is practising as a con 
sulting automotive engineer in Brisbane, Queens 
land, Australia. He was chief works enginee: 
Howard Motors, Ltd., in Brisbane 


Vv e H. Leininge) has moved to Detroit, 
where he is connected with J. Stirling Getchell 
Inc., 7310 Woodward Ave 


Frederic Saltzmann is chief engineer fo 
the Clayton and Lambert Mfg. Co., Detroit 


Philip E. Pendleton’s new address is West 


Augusta, Va 


Ralph ]. Duc ku orth has been transferred 
from the Buick Motor Co. to the engineerin; 
department of the Olds Motor Work 


Donat A. Gauthier, consulting enginee! 
has returned from a tour of the European auto 
mobile shows and will be located at 4067 Clem 
ents Ave., Detroit. 


Dale S. Cole is president and‘ chief engi 


neer, Dynamic Devices, Inc., Cleveland 


| ee | Seymour, president, American Air- 
wavs, is a member of the code authority admin- 
istering the Code of Fair Competition for the 
Air Transport Industry. 


Edwin F. Papworth, formerly gener 
al manager of the Brown-Lipe-Chapin Division, 
General Motors Corp., was appointed resident 
comptroller of the Winton Engine Co., Cleve 
land, on Jan. 1. The Winton company is also 
a General Motors interest. 
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What Members Are Doing 


Julius Kuttner is with the Int 





‘ Harvester Co. in Chicago, manutacturing 
Contact developing Dhese Engines for tractor ind | 
Keep in touch with headquarters” is trucks. Mr. Kuttner was a consulting engineer 
an excellent maxim for S.A.E. members in New York before joining I.A.( ind Was 
as well as for those in the military services. ice-chairman for the Marine Activit rem 


Society services to individual members are Metropolitan Section 


expedited when the Society is informed 


et 


promptly of a member's change of ad E. E. Sanborn is automotiy vin | 
dress, change of position, or additional t Gulf Refining Co., in New York. He wa | 
professional experience tormerly employed in the same « ity by the 
‘What Members Are Doing” is a de Standard Oil Co. of New York 
partment which depends upon our heat 
| nit 1 } 
ing 1 embers. tems pl t ner ) ) , 
ng tron ne ) Item intea M. R. Potter's addr¢ I l 
ire verified by correspondence. Please 
( ai Co.,. Scranton P; 


answer such correspondence promptly, and 
‘end us your personal, professional new 


Harry W. McQuaid, torme ret 


is soon as possible 


Relevant corresponden iddressed to rust, Timken-Detroit Axle Co.. has joine 
inv department of the Societ will be netallurgical staff of the Republic Ste ( | 
referred to the JourNAL if it contains per Youngstown, Ohi 


onal new 


i # Cc. Pitts, tormer!] president ot the Au 
craft Sheet Metal Co., Wichita, Kan., and re- H. W. MeQuaid 
cently with the Bellanca Aircraft Corp., New 
Castle, Del., is now connected with the General 
Aviation Corp., Baltimore 





{llan Robert Currey is preside: 


chief engineer of Industrial Utilities, Ltd., Mon 


treal, Que. He was general vehicles supervisor, William |. Cullen is utiit 
: ‘ ae ell Tel : . i ee : 
eastern area, Be Telephone Co. otf Canada, neer with the Sinclair Refining ¢ ( 10, 
Ltd ifter serving taff eine vith t t 
ompan 
4 } 
William A. Morgan is manager for 
Jimmy Dixon's Super Service in San Diego. He Fritz Mitschke has joined the Buick M | 
: aa ; 
was manager of the — Dranch store in san or Co. as tool designe He was forme I 
m vee of the Chevrolet Motor Co. of duction engine t Les tz, G | 
California CGerman 
| 
, ‘y" 1 ] 
Roy Tompkins, who was associated wit! 
the Reliance Machine,and Motor Co., Brandon 
Manitoba, is now manager ot the De Lodge Deaths Reported 
Service Garage, Winnipeg 
Deaths of the tollowing member t the So 
Max H. Schachner is with the Caterpil- “ty have been reported during the month | 
‘ ' ceding publication of this issue of the JourN 
ir Tractor Co., Peoria, Ill., as sales engineer aS i mus secu JOURNA 


Charles L. Carpenter, Capt., Q. M. Corps, U. S. 
Army, a member of the Societ ince 1921; 
Charles E. Wirth, (A’29), lubrication authorit 
American Oil and Supply Co., Newark, N. J 
Herbert T. Herr (M’12), vice-president, West 
inghouse Electric and Mtg. C« Haves Pettit 
ind ©. R. Rinehart 


E. D. Herrick 


Joseph S. Oechsle 


oseph S. Oechsle (M’28), a consulting 1 
of the Worthington Pump and Machiner 
Corp., died at the Hahnemann Hospita PI 


E. dD. Herrick ha rejoined the Lycomin; delphia, on Dec. 24 
Mfg. Co., Williamsport, Pa., as 
Recently he was vice-president in charge of sale 





at the age otf 20 
project engineer Mr. Oechsle was one of the found and 


ubsequently president of Metalweld, Inc.. Phila 


Johnson Bronze Co., New Castle, Pa In his delphia, manufacturers of portable air compres 
previous connection with Lyco ning he was chiet sors, betore that compan was consolidated with 
ngineer. Worthington in 192t. 
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Reports of Committees 


Meetings Committee Report 


WELVE ot the 365 days between Feb, 1, 
T 1933, and Jan. 31, 1934, the period cov- 

i by this report, were devoted to general 
meetings ot the Society. 

The eight-day International Automotive En- 
gineering Congress which was held in Chicago, 
Aug. 28 to Sept. 1, 1933, was the longest and 
im many respects the most outstanding event 
ever staged by the Society; and the Annual 
Meeting in Detroit, in January, 1934, at the 
close ot the 1933 administrative year, was a 
four-day meeting with a comprehensive pro- 
gram in which each of the nine Professional 
Activities had a part. In addition to these 
twelve days devoted to matters of serious pro- 
fessional interest, the Society held one purely 
social event, the Annual Dinner, which took 
place at the Hotel Commodore, New York City, 
on Jan. 8, 1934. 





The International Automotive Engineering 
Congress was more than a meeting; in reality, 
it was a succession of meetings, because the 
one event comprised, in addition to the usual 
Summer Meeting, a Transportation, a Produc- 
tion and an Aeronautic Meeting of the Society 
which in the vears just past have customarily 
been held at different times and at a variety 
ot places. The plan of holding these varied 
meetings at one place, in rapid sequence, on 
different days of the same week, made it pos- 
sible for members to attend seyeral or all of 
the meetings at a minimum expenditure of 
time and with a great saving of traveling 
expense 

During the crowded eight days of the Inter- 
national Automotive Engineering Congress, 24 
technical sessions were held, at which 53 papers 
were presented. The programs for 22 of these 
sessions were arranged respectively by the nine 
recognized Professional Activities of the So 
ciety: one by the tractor engineers who later 
organized a committee which has since re- 
ceived Council approval, and one by the motor- 
boat engineers. In addition to the 24 tech- 
nical sessions just mentioned and the customary, 
Business Session, a Century of Progress Dinnet 
was held on the fourth evening (the meridian, 
as it were) of the Congress; and pleasant social 
relaxation was afforded by a Frolic, later in 
the week. 

Che initial days of the Congress were given 
over to the sessions sponsored by the Trans 
portation and Maintenance, Motorcoach and 
Motor-Truck and Production Activities; the lat- 
ter days were occupied by the sessions of the 
Aircraft and Aircraft Engine Activities; and the 
intermediate portions of the eisht-day event 
were filled with the sessions of Passenger-Car, 
Diesel-Engine, Passenger-Car-Body, Fuels and 
Lubricants, Motorboat and Tractor engineers. 
This arrangement made it possible for a mem- 
ber, who was unable to stay in Chicago for the 
entire period, to reap the maximum benefit 
during such time as he found it practicable to 
remain at the Congress. 

Che Congress was genuinely international in 
character, as representatives of France, Belgium, 
Germany, Russia, Italy, Great Britain and the 
Far East attended the sessions, where they 
presented papers and took part, both formally 
and informally, in the various discussions in 


spired by the getting together of like-minded 
men from a diversity of environments. 

One of the most successful features of the 
Congress was the Engineering Display, which 
attracted a large group of representative ex- 
hibitors and brought to the meeting a wide 
variety of technical products. Because of the 
interest and enthusiasm shown with respect to 
the Engineering Display, the Meetings Commit- 
tee decided to hold a similar exhibition at the 
Annual Meeting. 

At the four-day Annual Meeting, as at the 
Congress, each of the Society’s Professional Ac- 
tivities took part in arranging the programs 
for the technical sessions. A total of 14 ses- 
sions was held, at which 35 papers were pre- 
sented. 

The Meetings Committee is duly appreciative 
of the cooperation furnished by the local Sec- 
tions in relation to the general meetings. In 
connection with the International Automotive 
Engineering Congress, the Annual Dinner and 
the Annual Meeting, the Chicago, Metropolitan 
and Detroit Sections, respectively, rendered val- 
uable assistance. 


Avex Taus, Chairman 


Membership Committee Report 


URING the last year the Membership 
Committee has been very active and since 
September there has been a battle for leadership 
raging between the Sections. This is a friendly 
battle for the purpose of supremacy in obtain- 
ing paid up members. It is surprising how 
good have been the results. The new appli- 
cations received have been of excellent calibre 
and the qualifications by payment of initiation 
fee and dues have been most encouraging. And 
the battle continues! 
The following membership statistics are pre- 
sented to show the details for 1933 as well as 
the comparative figures for 1932: 


Membership by Grades for the Years Ending 


Dec. ZI 

1933 1932 
Members 3,507 3,450 
Associates 2,144 2,087 
Juniors : 521 573 
Foreign Members 349 317 
Service Members 122 117 
Departmental Members 2 1 
Affliate Members 93 95 


Affiliate Member 


Representatives 132 138 
Enrolled Students . 169 255 
7,039* 7,033* 
Applications ‘for Membership 
Received 321 637 
Percentage of Applicants 
COOMBE: 66s scccsad.. & 63 
*Includes members placed on the Reserve 


membership Status 


The Committee wishes to express its sincere 
appreciation to the members and the Sections 
who have worked so diligently throughout the 
year to help maintain the membership in the 
Society. 

F. K. Giynn, Chairman 
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Publication Committee Report 


ITH the cooperation of members of 

the various activities committees, every 
effort was made to select for publication in the 
JouRNAt,.the, best of the papers presented at the 
various. meetings during the past year. 

During-the calendar year of 1933, 782 pages 
of text-and 491 pages of revenue advertising 
were published in the JourNaL. Of the text 
pages, 445, or approximately 56.9 per cent, 
consisted of papers and discussion; 408 of 
these pages were published in the Transactions 
Section. During the, preceding year, 1932, 872 
pages of text were published, of which 492. or 
56.4 per cent consisted of papers and dis- 
cussion. 

Forty-one complete papers, some with dis- 
cussion, and 5 discussions printed separately, 
were published during the year 1933. In addi- 
tion, there. were published 13 papers and arti- 
cles in condensed form, 6 of which were of a 
technical character and 7 of which dealt with 


some of the broader phases of the engineer's 
problems. 


Transactions 


Transactions of the Society were brought up 
to date by publication about the middle of 
February of Volume 27 covering the year 1932. 
In this volume there were 512 pages. It con- 
tained 64 papers and 10 discussions printed 
separately. Of the 64 papers in this volume, 
11 are classified as passenger-car design and 
research, 6 as engine design and research, 3 as 
oil engines, 2 as chassis parts, 6 as fuel and oil 
research, 12 as aircraft, 4 as aircraft engines, 6 
as motorcoach and motor-truck, 1 as tractor, 
1 as motorboat, 2 as materials, 8 as production, 
1 as research, and 1 as miscellaneous. 

Volume 27 was sold to members for $2, 
the charge being entered upon the bill for 
annual dues. 


S.A.E. Handbook 


The 1933 edition of the S.A.E. Handbook 
of Standards was issued to the members in 
August in the new standard size 5% x 8%. 
This edition includes all of the new. and. re- 
vised standards adopted by the Society since 
the publication of the 1931 edition. | About 
40 of the older specifications that have become 
obsolete or were not used to any appreciable 
extent were discontinued by action of the Coun- 
cil. This edition of the Handbook has been 
widely circulated and favorably commented on 
here and abroad. 


Roster 


The S.A.E. Roster for 1933+ contained 55 
fewer. pages than the 1932 Roster, this saving 
being effected by omitting the names of mem- 
bers on our Reserve Membership Listi- All the 
other information contained: in the Roster for 
last year .was retained. The 1933 Roster 
showed a total of 7oo1 members, including 
Afhliate Members, Affiliate Member Represen- 
tatives and Enrolled Students. This total com- 
pared with 7238 in January, 1932. 

The Roster: for 1934 will be issued about 
the middle of . February. and will be similar 
in all respects to last year’s book. : 

—Grorct W. Lewis,:.Chairman 


February, 1934 
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Research Committee Report 


ECAUSE of the necessity for keeping travel- 
ing expenses at a minimum, committee 
meetings during the past year were called only 
upon urgent demand and chiefly in conjunction 
with other meetings. In spite of this curtail- 
ment the activities of the Research Committee 
and its subcommittees occasioned eighteen meet- 
ings, and if the meetings of the Cooperative 
Fuel Research Committee and its subcommittees 
are included the total reaches thirty-six. 
The progress reports of the year may be 
grouped under the following subject headings: 


Front Wheel Alignment 


Since January, 1933, the Front Wheel Align- 
ment Research Subcommittee has been enlarged 
until the personnel includes a representative 
from practically every important automobile 
manufacturer. 

The Committee has collected manufacturers’ 
alignment specifications for 1933 cars and dis- 
tributed the data to editors of technical and 
trade periodicals which publish passenger car 
specifications, in an effort to secure the widest 
possible circulation among independently op- 
erated wheel alignment service stations. 

The present program of the Committee is 
concerned with: 

(a) Bringing independent service stations into 
line on wheel aligning practice and assisting 
instrument manufacturers to do a better job. 

(b) Serving as a clearing house for discus- 
sion of wheel alignment procedure by various 
manufacturers, thus avoiding confusion in the 
service field. 

(c) Cooperating with State Motor Vehicle 
Departments in formulating uniform practice 
in testing wheel alignment of cars; and formu- 
lating a basic set of essential elements of front 
wheel alignment to serve as a guide to State 
Motor Vehicle Commissioners. 

(d) Meeting new conditions imposed by fu- 
ture front-end changes, independent springing 
and large tires. 

(e) Formulating and circulating to car man- 
ufacturers a questionnaire on details of prac- 
tice in taking wheel alignment measurement 
with a view to bringing about more uniformity 
in the industry. 

The Research Committee at its Sept. 2 meet- 
ing created a second division of the Front 
Wheel Alignment Subcommittee to deal with 
the wheel alignment problems of commercial 
motor vehicles in a similar manner to that 
in which the passenger car phase has been 
pursued. 

Highways Research 


In the absence of Federal funds for any con- 
siderable research program in cooperation with 
the Bureau of Public Roads, the Research Com- 
mittee a year ago gave approval to the High- 
ways Research Subcommittee’s plan to contact 
with the highway administrators to carry on 
research work wherever possible. 

The outcome of these contacts to date has 
been most gratifying and a basis for extensive 
cooperation in the broader fields of highway 
transportation has been established. 

In the course of this undertaking, the need 
for study on the turning direction indicator 
problem has been brought forcibly to the atten- 
tion of the Subcommittee. As a result of joint 
conferences with the Headlight Research Sub- 
committee, it was agreed that the first step 
should be a survey to determine whether or 
not turning direction signals are desirable. 
Toward this end the Subcommittee is con- 
sidering the reports of experience with the 
use of indicators in Germany and England. 

As a result of the Committee’s contacts with 
the office of the Federal Coordinator of Trans- 
portation, Mr. Joseph B. Eastman has requested 
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the assistance of the Highways Research Sub- 
committee in solving the technical questions en- 
countered by his research staff which has been 
engaged for several months in the study of the 
so-called highway subsidy question. 


Riding-Comfort 


In the absence of an adequate research fund, 
Dr. F. A. Moss was able to continue only a 
very limited program of research concerned 
chiefly with a study of the problem of ventila- 
tion in relation to the presence of carbon mon- 
oxide particularly in buses. 

“Automobile Body Refinements and Air Con- 
ditioning,” presented by Dr. Moss at the So- 
ciety’s International Engineering Congress, indi- 
cates briefly a few lines of investigation that 
might profitably be undertaken in connection 
with automobile design for greater comfort. 

The Committee at its last meeting requested 
Dr. Moss to continue some of the work he has 
started on tire pressures and types of seat 
cushion. 

An effort is being made to arrange for more 
active promotion of the sale of the Wabblemeter 
with the hope that revenue obtained from that 
source will assist in carrying on a limited pro- 
gram. 

Studies conducted at Purdue University, inde- 
pendently financed, have been reported to the 
Committee and are brought together in Bulletin 
No. 44 of the Engineering Experiment Station, 
Purdue University, entitled: “Riding Comfort 
Analysis,” by H. M. Jacklin and G. J. Liddell. 


Extreme-Pressure Lubricants 


The results of the extreme-pressure lubricants 
research obtained during the past year are cov- 
ered in two papers: ‘Apparatus for Determin- 
ing Load-Carrying Capacity of Extreme-Pres- 
sure Lubricants,” by S. A. McKee, F. G. Bitner 
and T. R. McKee, presented at the International 
Automotive Engineering Congress and published 
in the JouRNAL, December, 1933; and “Present 
Status of the Extreme-Pressure Lubrication Prob- 
lem” by O. C. Bridgeman, scheduled for pres- 
entation at the Fuels and Lubricants Session of 
the 1934 Annual Meeting. 

This project is being conducted at the Bureau 
of Standards under the direction of the Lu- 
bricants Research Subcommittee and has been 
financed by individual-company contributions. 

In brief, a machine for testing the load- 
carrying capacity of extreme-pressure lubricants 
has been developed, tried out, and found con- 
venient to operate. The results obtained on this 
machine are reproducible, and available data 
indicate that these results rate the lubricants in 
the order of their performance in service with 
regard to load-carrying capacity. 

The Research Committee at its last meeting 
authorized the Lubricants Subcommittee to have 
tests made by the Bureau for load-carrying 
capacity on lubricants submitted, and through 
the Secretary of the Subcommittee, render re- 
ports on these tests to those supplying the lu- 
bricants, at a cost to the supplier sufficient to 
cover the expense of the testing at the Bureau 
and allow a fair return to the research fund. 
Such tests have been made on the orders re- 
ceived to date. 

The Subcommittee also received approval of 
two other phases of its proposed program, 
namely: 

(a) The building of a number of the load- 
carrying capacity test machines, upon receipt 
of firm orders from interested companies and 
organizations, for the purpose of conducting a 
cooperative series of tests to determine the re- 
producibility and significance of results with 
the machine and test method. 

(b) Continuation and extension of the co- 
operative work to a study of wear and abrasion 
and the matter of stability of the lubricants. 





Progress on the last two phases of the project 
has been delayed because of lack of funds, and 
further work must depend upon the outcome 
of the Committee's efforts to secure immediate 
contributions for the continuation of the re- 
search during 1934. 


Crankcase Oil Stability 


In accordance with the assignment of the 
Research Committee, the Crankcase Oil Stabil- 
ity Subcommittee held an organization meeting 
during the Society’s International Congress. 
This meeting was followed by an informal 
meeting in New York and a symposium, for 
discussion of crankcase oil stability and an 
interchange of reports on the difficulties en- 
countered by both the netroleum refiners and 
the engine builders, in October at the time 
of the American Petroleum Institute annual 
meeting. 

This meeting in Chicago on Oct. 24 voted 
to request the chairman of the Technical Com- 
mittee B of Committee D-2 of the American 
Society for Testing Materials to appoint im- 
mediately a subcommittee to consider and 
thoroughly digest all information which could 
be collected on this problem and report to the 
Crankcase Oil Stability Subcommittee at its 
January meeting. 

This special committee met in November and 
agreed to conduct among themselves a series 
of tests by present methods on samples of 
crankcase oil of known performance char- 
acteristics, making an effort to secure the 
samples with service data from fleet operators, 
aircraft operators and others. The results of 
these tests will form the basis of the special 
committee’s recommendation to the Crankcase 
Oil Stability Research Subcommittee at its Jan- 
uary meeting. 


Fuels Research 


In addition to the Fuels Research Subcom- 
mittee’s participation in the Cooperative Fuel 
Research through its representation on that 
Committee (the progress of which is reported 
under other headings), this Subcommittee, with 
the approval of the Research Committee, ar- 
ranged for the organization of a _ volunteer 
committee consisting of one representative of 
each company or organization prepared to 
cooperate actively in a study of fuels for com- 
pression-ignition engines. It was understood 
that without reference to the Research Com- 
mittee or the Fuels Subcommittee, this special 
committee without prejudice might, if it pre- 
ferred, apply for sponsorship by one of the 
joint committees already organized. 

This Volunteer Group for Research on Fuels 
for C.-I. Engines held an organization meet- 
ing and up to the present time has functioned 
independently. 


Aviation Spark-Plugs 


Funds have been made available recently for 
an investigation of aviation spark-plugs under 
the joint sponsorship of the Society and the 
Bureau of Aeronautics, Navy Department. The 
work is in progress at the Bureau of Standards 
and involves a study of methods of testing 
such spark plugs in the laboratory which is 
designed to furnish the Navy with information 
as to the suitability for aircraft-engine use of 
commercially-available spark plugs. In addi- 
tion, a study will be made of the characteristics 
of spark-plugs and the causes of fouling. 


Cooperative Fuel Research 


The Cooperative Fuel Research, in which the 
Society has participated jointly with the Amer- 
ican Petroleum Institute, the National Automo- 
bile Chamber of Commerce and the Bureau of 
Standards, for many years, has made progress 
during the past year on the following phases 
of the fuel problem: Detonation, Aviation 
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Gasoline Detonation, Alcohol-Gasoline Blends, 
Vapor Lock, Volatility, and Ice Formation. 

(a) Detonation—The C.F.R. Motor Method 
was adopted early in the year by the American 
Society for Testing Materials as a Tentative 
Method of Test for Knock Characteristics 
of Motor Fuels (A.S.T.M. Designation: D 
357-33 T). 

The Subcommittee on Methods of Measuring 
Detonation has given study to an adequate 
means of determining whether a given C.F.R. 
knock-testing unit is in proper condition for 
making ratings by the Method. This included 
a series of cooperative tests among the members 
of the Committee and a special investigation 
at the Bureau of Standards of pure substances 
in an effort to find a hydrocarbon which will 
be free from the limitations of benzene which 
is now specified for the purpose. 

The reproducibility of the Motor Method has 
also been checked in two series of tests among 
the members of the Committee and recently 
in a comprehensive test including all owners 
of C.F.R. Engines who wished to participate. 
The results of the Committee’s tests were on 
the whole very good; the results of the recent 
series are at present being tabulated and 
analyzed. 

Numerous details of the equipment were 
given further study and a simplification of the 
carburetor was perfected. 

A report covering the work of the Detona- 
tion Subcommittee was presented at the World 
Petroleum Congress in London last summer 
and as a result of the contacts which the Com- 
mittee’s representatives to the Congress made 
with the members of the British Committee on 
detonation, a further program of road test 
correlation, providing for international co- 
operation, is being worked out. 

(b) Aviation Gasoline Detonation—Early in 
the year a cooperative research project to inves- 
tigate the subject of aviation gasoline detona- 
tion was organized and secured sponsorship 
under the Cooperative Fuel Research Commit- 
tee. The object of this investigation is to de- 
velop a standard method for the detonation 
rating of aviation fuels which will be applicable 
to all varieties of fuels and to all types of spark- 
ignition aircraft engines. The tests are being 
conducted in the laboratories of four leading 
aircraft-engine builders, without expense to the 
Committee’s fund; test fuels were supplied by 
individual petroleum companies; reference fuels, 
freight charges and the expenses incidental to 
the cooperation of the Bureau of Standards as 
a fifth engine laboratory, are being provided 
by a research fund subscribed by the petroleum 
industry. A detailed outline of the undertaking 
was presented at the Society’s Engineering 
Congress in a paper, “Detonation Rating of 
Aviation Fuels”, by Arthur Nutt. 

(c) Alcohol Gasoline Blends—At the May 9 
meeting of the Coqperative Fuel Research Com- 
mittee the chairman was authorized to appoint 
a subcommittee consisting of six members, two 
representing the petroleum industry, two rep- 
resenting the automotive, and two representing 
outside interests, one of the last named being 
from the Bureau of Standards, to accumulate 
the data available and prepare a report. This 
subcommittee has since collected, analyzed and 
presented a summary report on all available 
data. 

In addition to work done under the direc- 
tion of this subcommittee, the Bureau of Stand- 
ards has been conducting independent investi- 
gations on certain phases of the alcohol-gasoline 
blend problem including the water tolerance of 
alcohol-gasoline blends, and comparative fuel 
economy with gasoline and with alcohol-gaso- 
line blends. 

(d) Vapor Lock and Volatility—Since the 
presentation of the paper entitled, ““The Vapor- 
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Handling Capacity of Automobile Fuel Sys- 
tems,” by O. C. Bridgeman, H. S. White and 
F. B. Gary, presented at the 1932 Annual 
Meeting and published in the JourNnaL, April, 
1933, a further analysis has been made of the 
data on vapor-handling capacity in order to 
evaluate the permissible vapor pressures at vari- 
ous altitudes. 

A paper entitled “Economy through Fuel 
Selection,” by O. C. Bridgeman was presented 
at the Automotive Engineering Congress. This 
paper covers both the volatility and vapor lock 
investigations of the C.F.R. Steering Committee 
and was written from the standpoint of fleet 
operation. 

(ec) Ice Formation—A study of the relation 
of fuel volatility to ice formation in the induc- 
tion systems of aircraft engines has been under 
way at the Bureau of Standards, under the 
direction of the Cooperative Fuel Research Com- 
mittee with funds provided by the Phillips 
Petroleum Co. The experimental work was 
completed last August and the results form the 
basis of a paper entitled, “Ice Formation in 
Aircraft-Engine Carburetors,” by H. H. Allen, 
G. C. Rodgers, and D. B. Brooks, scheduled 
for presentation at the 1934 Annual Meeting. 

—R. R. TeEtor, Chairman. 


Sections Committee Report 


HE demonstrated ability of the Sections to 

carry on creditably, and in some Cases to 
gain ground, is brought out in a resume of the 
activities of the Sections for the calendar year 
1933. The number and quality of the meetings 
held, the comparative attendance figures with 
those of the previous year, the cooperation of 
the local membership, bespeak fundamental 
health and stability and a keen and active in- 
terest on the part of the Section officers. One 
of the Pacific Coast Sections held 11 meetings 
last year; two other Sections staged 10 meet- 
ings, and two held nine meetings, the average 
number of meetings per Section being about 
six. Altogether, a total of 159 Section meet- 
ings were held from January to December, 1933, 
containing papers on subjects as listed below: 


Aeronautics 12 
Bodies 4 
Chassis 6 
Diesel 4 
Fuels 11 
*General 50 
Marine 4 
Metallurgy 5 
Motorcoach and Motor Truck 7 
Passenger Car 14 
Powerplants and Equipment 20 
Research 6 
Service 3 
Tires 2 
Transportation and Maintenance 12 


*The general meetings were on such topics 
as the mechanics of recovery, military automo- 
tive developments, lighting, safety and traffic, 
patents, and racing, and also included several 
inspection trips, student meetings, outings and 
social affairs. 

The number of regular and _ probationary 
Sections remains the same, there being 20 regu- 
larly constituted Sections and two probationary 
groups—Kansas City and St. Louis. 

The early part of the year, the Baltimore 
Section became affliated with the Engineers 
Club of Baltimore. A like affiliation with the 
Technology Club of Syracuse was entered into 
by the Syracuse Section about a year ago. 

During the past several months the Sections 
have been giving wholeheartedly of their co- 
operation in the membership increase endeavors 
of the General Membership Committee, and 
there is every evidence that this interest and 
activity will be sustained throughout the com- 


47 


ing year under the guidance of the General 
Membership Committee. Membership Com- 
mittees have been appointed by the Sections 
and the results indicated so far have been very 
favorable. 

Many of the Sections have continued the 
placement work undertaken last year, and have 
appointed Placement Committees as an integral 
part of the regular Section organization. 

There has been unusual activity in student 
circles this past year, and this is reflected in the 
number and quality of regular meetings held 
and the increase in membership in the various 
Student Branches. It is felt that the interest ot 
the Sections in the colleges nearest them has 
had much to do with bringing this about, and 
the students have derived considerable benefit 
in the conduct of their own Student Branches 
through attendance at Section meetings and 
contact with the Section officers. The five 
Student Branches of the Society are located at 
New York University, Massachusetts Institute 
of Technology, University of Detroit, Ohio 
State University, and General Motors Institute 
of Technology. 

Haroip Nutr, Chairman. 


Standards Committee Report 


N reporting the accomplishments of the 

Standards Committee during the past year, 
attention is called to the fact that conditions 
in the industry, although improving, have con- 
tinued much as they were during the previous 
year so far as standardization activities are con- 
cerned. Approximately 100 subjects are.on the 
Standards Committee docket, but the endeavors 
of the Committee have been concentrated on 
relatively few of the more important and urgent 
ones. The holding of numerous Division meet- 
ings, with the time and expense that would 
be incurred, has not been feasible and conse- 
quently the greater part of the standards work 
has been done this year by correspondence. 


Division Reports 


During the year eight Division and 10 Sub- 
division meetings were held in New York, De- 
troit, Chicago and Cleveland. Among the new 
specifications adopted by the Society, the more 
important are those for the new asymmetric 
type of automobile head-lighting and a tenta- 
tive classification for the low-temperature crank- 
case oils, 10-W and 20-W. Important revisions 
were also adopted in the cast and wrought 
brass and bronze specifications and in the cast 
and wrought aluminum alloy specifications. An 
important revision was also made in the test 
requirements for aircraft nuts in conformity 
with requirements of governmental specifica- 
tions. 

Among the more important subjects in 
progress are extension of the storage battery 
specifications to include the newer type for 
motorcoaches and also general notes and in- 
structions on battery testing equipment and 
procedure. Standard forms for distribution to 
the automotive industry for the collection of 
data on the lubricating specifications for new 
car models were developed and recommenda- 
tions are being formulated for a new series of 
splined shaft ends for airplane propeller mount- 
ings; marine propeller shafts and wheel hubs; 
automobile signal-light and reflex reflector spec- 
ifications and a classification for automobile 
chassis lubricants. 

Work has continued in cooperation with the 
Radio Manufacturers Association toward devel- 
opment of standards for radio installations in 
automobiles and revision of existing standards, 
especially for ignition apparatus, that are related 
to the radio installation problem. A committee 
has also been studying standardization of a 
color classification code for automobile paints 
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and the most practical way in which to develop 
this project. 


Special Projects 


Important among special projects is that of 
developing a standard for the capacities and 
dimensions of gasoline tanks for tank trucks, 
with relation to the S.A,E. Standard CA dimen 
sions. This work has progressed rapidly by 
the cooperation of committees of the American 
Petroleum Institute, the gasoline tank manu- 
facturers and the Society and it is_ probable 
that a definite standard will be adopted soon 
for the present conventional type of motor 
trucks. The work will probably be continued 
to formulate further standards applicable to the 
short wheel-base type of motor trucks that ar 
being developed to meet the weight and dimen- 
sion restrictions imposed by many States. 


Sectional Committees 


Among the Sectional Committees for which 
the Society is a sponsor under the procedure 
of the American Standards Association, the 
more important projects that have been com- 
pleted are a new standard for twist drills up 
to 4 in. diameter, additions to and refinements 
in the American Standard for Screw Threads 
and some extensions and revisions in the stand- 
ards for ball and roller bearings. The Society 
is participating in new projects for the devel- 
opment of specifications and methods of test 
for safety glass and also for a standard method 
of classification and designation of surface fin 
ishes. The latter includes various types of 
finish on both metallic and non-metallic mate 
rials and the’ methods of surfacing such as 
machining, plasticising and coating. 


International Standardization 


The national standardizing bodies of foreign 
countries have been active during the year on 
a number of -subjects, the more important. ot 
which affecting American interests being tires, 
rims and tire valves. The Society and the Tire 
and Rim Association, Inc., jointly represent 
American interests in this work. 


General Activities 

As in previous years. the Society has con- 
tinued active representation on a large numbet 
of committees of other organizations and socie 
ties concerned with projects that are of mort 
direct interest to the automotive industries. 
News reports and in some cases the technical 
reports of Divisions of the Standards Commit- 
tee, of sectional committees and of other com- 
mittees on which the. Society is represented, 
have been published in the S.A.E. JournaL and 
distributed by correspondence. 


S.A.E. Handbook 


A new edition of the complete S.A.E. Hand 
book was sent to the members in August. This 
was in the new standard size, 5% x 8% in., 
which conforms closely to the standard sizes 
used by a large number of. technical publica 
tions and catalogs. This size was decided upon 
after careful investigation, as a better size for 
this type of publication and to effect maximum 
economies in printing. The new edition was 
widely circulated to the national standardizing 
bodies and ta many engineering societies and 
associations in the principal foreign countries 
and to societies, trade associations, engineering 
colleges, State.motor vehicle officials and others 
in the United States to whom the S.A. 
Standards are of direct interest. The change 
to the new size and arrangement has been very 
favorably commented upon by a large number 
of the members and others to whom this new 
edition was sent, It is planned to continue 
issuing supplementary, reports of new and re- 
vised specifications in the interims between the 
new editions of the complete .S.A.E. Handbook. 

-—A. Boor, Chairman 
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COMPARATIVE BALANCE SHEET AS OF 
4ssets 

Cash RE eo 
Accounts Receivable 

RI Pe ta 5 on ah laced Sian wi 
Accrued Interest on Securities 
I, sha riage clas oe bt ole Cdl 
wemmeomwe @ Pisteres 2. .....cicicscccscces. 
Items Paid in Advance, Charges Deferred. 


ToTrat ASSETS 


Liabilities and Reserves 
Accounts Payable = 
National Dues & Miscl. Items Received in 


Reserves Set Aside for Anticipated Expenses 


I IN 656 ancien 's: ore/nb cca me sere sere’ 
Net Unexpended Income 


Torat LIaBiLitieEs AND RESERVES 


* Book Value (Market Value September 
" Deficit. 


Treasurer's Report 


Re the fiscal year just closed, the Finance 
J. Committee and the Council were in com- 
plete agreement on adopting a budget calling 
for a deficit of $17,057, and drawing on our 
securities to meet that amount. 

Both the Finance Committee and the Council 
were too optimistic in budgeting the revenue for 
the year. 

There was a decrease of $21,592 in income, 
over that budgeted. 

This was due to the decrease in advertising, 
and membership dues. 

Realizing as the year progressed, this drop 
in revenue the Council made every effort to 
reduce operating expenses. The operating ex- 
penses were cut $15,695 under the budget. 

The end of the year showed a final deficit 
of $22,954, and securities were sold in the 
amount of $27,297 to provide necessary funds 
to meet the deficit. 

The revenue for the year was $174,408, com- 
pared with $229,492, for the previous year. 

The expense for the year was $197,362, 


sept. 30, 1932, AND sEpr. 30, 1933 


1933 1932 

ataatileiecaty $ 14,093.13 $ 14,843.70 
nsera ate Apiaees 9,045.34 10,313.85 
Gitrsseratelsme wlespeers *172,574.50 199,871.50 
ne cela 2,784.58 3,147.08 
eater atarataeren 757.40 780.25 
Pe Pree ee 1,000.00 6,900.71 

panatnd ccpieca tits 4,205.62 5,727.74 
iii sehen ane na shea $204,460.57 $241,584.83 


A ee $ 14,300.92 $ 9,643.44 


Advance.... 3,923.24 9,859.89 
amhee tackare 1,869.81 8,860.15 
eLearn 207,320.64 240,957.14 
PA Mri ciate ee 22,954.04 27,735.794 
Se ee ee $204,460.57 $241,584.83 


30) $151,941.25. 


compared with $257,228, for the previous year. 

The cost of operating the Society for the 
year was 23 per cent below that of the previous 
year. 

The revenue received was 24 per cent below 
that of the previous year. 

Notwithstanding the fact that this is the 
third successive year that the Society surplus 
has been drawn upon, securities with a book 
value of $172,574 are still held by the Society. 
The security portfolio has been reviewed by 
the Finance Committee and the Council as well 
as by the Investment Counsel of the Bankers 
Crust Co. of New York, periodically during the 
past year and is being continuously reviewed 
during the current year, the Bankers Trust 
Co. being the depository. 

All the securities are investments which are 
legal for savings banks and trust companies for 
the States of New York or Connecticut. 

The comparative balance sheet as of Sept 
30, 1933, and the income and expense statement 
of that date, both of which are part of this 
report, show the complete details of revenue 
and expense. Davip Beecrort, Treasurer. 





INCOME AND EXPENSE AND BUDGET COMPARISON 
FOR 12 MONTHS ENDING SEPT. 30 


Income 
Dues & Subscriptions 
I RN ce IS ask allel Sale anes we, orden’ 
ee ee er ee 
Advertising Sales—Journal ............... 
Advertising Sales—Handbook 
EEE, OE x acc snc eweeeecsis.eiccs 
Profit or Loss from Sales of Securities 
Unused Portion of Section Dues 


Tora, INCOME 


Expense 
Research 
I sora A ae cridtn: duet a aie wom Ss 
Publications 
Sections 
RR tit ad hed or ahaG awa ale via rw wide rae 
Pweressiouel ActivitiGS  ..ci cic cccccccvces 
Cost of Membership Increase 
Cost of Advtg. Sales—Journal . 
Cost of Advtg. Sales—Handbook 
Cost of Miscellaneous Sales.............. 
General Expense 


Torat EXPENSE ..... 
Net Unexpended Income 
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1933 1932 1933 Budget 
..$ 69,061.75 $ 83,849.75 $ 80,000.00 
.. 6,395.00 8,745.00 5,000.00 
.. 9,067.70 10,417.66 9,000.00 
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a 1,251.50 2 re 
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..$ 12,518.77 $ 12,381.03 $ 13,479.00 


.. 6,995.90 8,959.67 7,620.00 
.. 46,279.28 65,063.79 46,471.00 
». 4,945.51 8,725.55 7,396.00 
.. 14,173.14 24,232.82 21,039.00 
* 132.90 263.36 300.00 
.. 8,809.85 12,268.11 9,453.00 
.. 25,330.31] 34,081.80 27,078.00 
“ie 758.10 390.61 400.00 
.. 6,324.66 4,904.08 4,410.00 
.. 71,094.36 85,957.89 75,411.00 
. .$197,362.78 $257,228.71 $213,057.00 
.. 22,954.04 27,735.79° 17,057.00 
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Personnel of 1934 S.A.E. 


RESIDENT D. G. ROOS announces the 
Prstowing appointments on the Adminis- 

trative Committees of the Society and the 
personnel of the Professional Activities, Tech- 
nical and Special Committees for 1934. 

These include the Research Committee and 
its Subcommittees, the Standards Committee 
and its Divisions, the Society’s Special Commit- 
tees and Cooperative Committees on which the 
Society is represented with other organizations. 
Acceptance of their appointment has been re- 
ceived from virtually all of those named. 


Administrative Committees 


CONSTITUTION COMMITTEI 


W. J. Davidson 
Charman (1 year) 
J. H. Hunt (2 vears) 


B. B. Bachman 
(2 vears) 


FINANCE COMMITTELI 


B. B. Bachman David Beecroft 
H. M. Crane 
Chairman C. L. Lawrance 


C. B. Whittelsey 
HOUSE COMMITTEI 


A. W. Devine— V. P. Rumely 
Chairman Tr. R. Stenberg 
C. S. Bruce A. M. Wolf 


MEETINGS COMMITTEF 


Alex Taub A. L. Beall— 
Chairman Vice-Chairman 
S. W. Bushnell F. C. Horner 


O. M. Thornton 


PROFESSIONAL ActTivitirs REPRESENTATIVES 


Aircraft Peter Altman 
\ircratt-Engine H. K. Cummings 
Diesel-Engine F. M. Young 


Fuels and Lubricants 
Passenger-Car 


Ferdinand Jehle 

Alex Taub 
Passenger-Car-Body I. L. Carron 
Production Joseph Geschelin 
Transportation F. K. Glynn 
Truck, Bus and Railear L. R. Buckendale 


SECTION REPRESENTATIVES 


John White 
Buffalo M. A. Thorne (Automotive) 
T. P. Wright (Aircraft) 
Ek. T. Larkin (Marine) 
Canadian N. P. Petersen 
Chicago R. B. May 


Balumore 


Cleveland Frank G. Alborn 
Dayton F. G. Born 
Detroit Vice-Chairmen 
Indiana A. W. Herrington 


Kansas City 
Metropolitan 


James Edwards 
Herbert Chase 
Milwaukee Arthur W. Pope, Jr. 
New England S. S. Burgey 
Northern California A. G. Marshall 
Northwest C.. Hi. 
Oregon 

Philadelphia 


Bolin 
H. W. Drake 
James W. Cottrell 


Pittsburgh John J. McNally 
Southern California Lawrence J. Grunder 
St. Louis R. G. Burr 
Syracuse K. R. Trevor 
Washington James Fulton Fox 
Wichita T. A. Wells 


MEMBERSHIP COMMITTEI 


F. K. Glynn— 
Chairman 
J. F. Hardecker 


%. 


W. C. Keys 
Vice-Chairman 
J. G. Holmstrom 


Stewart 


PROFESSIONAL AcTIVITIES REPRESENTATIVES 


Aircratt 
Aircraft-Engine 
Diesel Engine 


Fuels and Lubricants 


Passenger-Car 
Passenger-Car-Body 
Production 
Transportation 


l'ruck, Bus and Railcar 


J. R. Cautley 

N. N. Tilley 

A. J. Poole 

A. L. Foster 

W. C. Keys 

J. W. Votypka 

W. W. Nichols 

R. T. Hendrickson 
B. J. Lemon 


SECTION REPRESENTATIVES 


Baltimore 

Buffalo 

Canadian 

Chicago 

Cleveland 

Dayton 

Detroit 

Indiana 

Kansas City 
Metropolitan 
Milwaukee 

New England 
Northern California 
Northwest 

Oregon 
Philadelphia 
Pittsburgh 
Southern California 
St. Louis 

Syracuse 


G. O. Pooley 
Earl V. Schaal 

C. E. Tilston 

A. Vance Howe 
H. E. Simi 

F. W. Heckert 
John W. Votypka 
Charles Merz 
Roy Mason 

O.-P. Liebreich 
W. F. Strehlow 
W: M. Clark 
Howard Baxter 
Robert °S. Taylor 
E. H. Swayze 
Adolf Gelpke 
Robert E. Behlen 
Robert N. Reinhard 
G. C. Stevens 
W. A. Metzroth 


Washington Stephen G. Henry 
Wichita H. F. Brown 


PUBLICATION COMMITTE!I 


J. H. Hunt G. L. McCain 
Chairman P. C. Ritchie 
G. W. Lewis S. W. Sparrow 


SECTIONS COMMITTEI 


Harold Nutt* M. A. Thorne*- 
Chairman Vice-Chairman 
C. E. Batstone (New England) 
Reginald G. Burr (St. Louis) 
H. K. Cummings (Washington) 
W. H. Fairbanks (Southern California) 
E. R. Fish (Syracuse) 
Charles Froesch (Baltimore) 
J. C. Geniesse (Philadelphia) 
F. W. Heckert (Dayton) 
M. C. Horine (Metropolitan) 
W. S. Howard (Cleveland) 
Harlow Hyde (Indiana) 
Maurice J. Kane (Northwest) 
A. S. McArthur (Canadian) 
S. M. McKee (Kansas City) 
C. R. Noll (Pittsburgh) 
W. A. Parrish (Chicago) 
E. V. Rippjingille (Detroit) 
P. C. Ritchie (Milwaukee) 
L. P. Saunders* 
E. V. Schaal (Buffalo) 
S. B. Shaw (Northern California) 
E. H. Swayze (Oregon) 
*Members at large. 
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Professional 


Committees 


Activities 


Committees 


AIRCRAFT COMMITTEE 


lr. P. Wright— 
Chairman 

C. H. Chatfield 
Vice-Chairman 

Heraclio Alfaro 

Peter Altman 

J. R. Cautley 

Roland Chilton 

C. H. Colvin 

R. H. Depew, Jr. 


AIRCRAFT-ENGINE 


Robert Insley— 
Chairman 
P. B. Taylor 
Vice-Chairman 
Opie Chenoweth 
H. K. Cummings 
C. S. Fliedner 


R. C. Gazley 
C. V. Johnson 


K. M. Lane 
R. P. Lansing 
J. Gi Lee 


G. W. Lewis 
G. A. Page, Jr. 
Mac Short 

E. P. Warner 
Fred E. Weick 


COMMITTEE 


E. D. Herrick 
C. L. Lawrance 
G. W. Lewis 
A. S. Menasco 
Arthur Nutt 
C. F. Taylor 
N. N. Tilley 


A. V. D. Willgoos 


DIESEL-ENGINE COMMITTEE 


H. D. Hill— 
Chairman 

Julius Kuttner— 
Vice-Chairman 

J. Barraja-Frauenfelder 

FE. W. Beach 

A. L. Beall 

A. E. Becker 

Carl Behn, Jr. 

L. F. Burger 

V. T. Callahan 

Harte Cooke 

C. L. Cummins 

John Dickson 

C. O. Guernsey 

C. C. Hinkley 

G. W. Hobbs 

Max Hofmann 

M. S. Huckle 


Robert Insley 

Cc. B. Jahnke 
W. F. Joachim 
Carlton Kemper 
E. T. Larkin 
W. E. Lay 

L. C. Lichty 

A. A. Lyman 

F. C. Mock 

J. G. Oetzel 
Charles Oppe 
A. J. Poole 

A. W. Pope, Jr. 
F. G. Shoemaker 
C. F. Taylor 
John Thysse 
O. D. Treiber 
E. T. Vincent 
F. M. Young 


FUELS AND LUBRICANTS COMMITTEE 


A. L. Clayden— 
Chairman 

D. P. Barnard— 
Vice-Chairman 

A. E. Becker 

T. A. Boyd 

F. W. Cederleaf 

Graham Edgar 

A. L. Foster 

Robert Insley 


Ferdinand Jehle 
F. F. Kishline 
L. C. Lichty 
W. W. Lowe 

K. G. Mackenzie 
A. G. Marshall 
L. V. Newton 
F. J. Philippbar 
A. W. Pope, Jr. 
George Round 


E. W. Upham 


PASSENGER-CAR 


F. F. Kishline— 
Chairman 
G. L. McCain— 
Vice-Chairman 
S. G. Baits 
G. C. Brown 
A. G. Herreshoff 
L. P. Kalb 
W. C. Kevs 


G. H. Kublin 


B. J. Lemon 


COMMITTEE 

E. S. MacPherson 
Maurice Olley 

C. R. Paton 

F. C. Pearson 
L. S. Sheldrick 
E. H. Smith 

S. W. Sparrow 


Alex Taub 

J. J. Wharam 
K. M. Wise 

H. T. Youngren 


February, 1934 
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PASSENGER-CAR 


J. W. Votypka— 
Chairman 
M. H. Toncray— 
Vice-Chairman 
I. L. Carron 
Gustave Chutorash 
H. R. Crecelius 


A. K. Brumbaugh— 
Chairman 
C. A. Peirce— 
Vice-Chairman 
B. B. Bachman 
J. R. Bartholomew 
L. R. Buckendale 


T. A. Boyd 
Carl Breer 

G. C. Brown 
R. W. Brown 
F. F. Chandler 
Harte Cooke 
H. M. Crane 
H. C. Dickinson 
H. L. Horning 
J. H. Hunt 

H. M. Jacklin 
W. S. James 
Ferdinand Jehle 
F. F. Kishline 
Julius Kuttner 
W. E. Lay 


CRANKCASE OIL 


F. F. Chandler 
C. O. Guernsey 
M. C. Horine 
B. F 
Research 
; R. R. Teetor— 
) Chairman 
; H. W. Alden 
B. B. Bachman 
D. P. Barnard 
A. L. Beall 


_ i 


Vol. 34, No. 2 


BODY CO 
R. S. I 


MMITTEE 


Yavis 


O. F. Graebner 
N. H. Manning 
G. J. Monfort 
C. B. Parsons 
C. O. Richards 
R. J. Waterbury 


PRODUCTION COMMITTEE 


W. H. McCoy— K. L. Herrmann 
Chairman W. B. Hurley 
W. F. Wise— G. A. Hutchins 
Vice-Chairman W. W. Nichols 
} F. W. Cederleaf J. E. Padgett 
F. H. Colvin R. F. Peo 
A. T. Colwell E. N. Sawyer 
R. S. Drummond J. B. Scott 
D. E. Gamble F. W. Stein 
Joseph Geschelin C. C. Stevens 
R. J. Goldie D. A. Wallace 
TRANSPORTATION AND MAINTENANCE 
COMMITTEE 
L. V. Newton— F. K. Glynn 
j Chairman H. R. Grigsby 
John Orr— R. T. Hendrickson 
| Vice-Chairman H. R. Holder 
W. C. Becker F. C. Horner 
J. C. Bennett A. A. Lyman 
: C. H. Bolin E. S. Pardoe 
| Clinton Brettell F. C. Patton 
| A. F. Coleman A. J. Scaife 
: J. W. Cottrell T. C. Smith 
| W. J. Cumming M. F. Steinberge 
| Henry Dakin E. L. Tirrell 
H. W. Drake J. F. Winchester 
E. C. Wood 


TRUCK, BUS AND RAILCAR COMMITTEE 


B. J. Lemon 
W. L. Moreland 
G. S. Piroomoft 
W. D. Reese 
A. W.. Scarratt 
H. E. Simi 
H. G. Smith 
C. W. Spicer 
W. B. Stout 
G. W. Thomas 
. Wright 
Committees 


RESEARCH COMMITTEE 


B. J. Lemon 
G. W. Lewis 
Neil MacCoull 
G. L. McCain 
C. A. Michel 
F. C. Mock 
E. C. Newcomb 
Arthur Nutt 
C. R. Paton 
R. F. Peo 
T. B. Rendel 
A. J. Scaife 
T. C. Smith 
S. W. Sparrow 
W. B. Stout 
Alex Taub 
C. F. Taylor 
O. D. Treiber 
W. G. Wall 
E. P. Warner 
J. F. Winchester 
A. M. Wolf 
Woolson 


STABILITY SUBCOMMITTEE 


J. B. Fisher—Chairman 


H. C. Dickinson G. R. Lord 
G. W. Gray TF. C. Smith 
R. R. Teetor 


S.A.E. JOURNAL 


FRONT-WHEEL-ALIGNMEN 


B. J. Lemon—C 


rt SUBCOMMITTEE 


hatrman 


( Passenger-Car Division) 


F. F. Chandler F. C. Pearson 
H. E. Churchill A. R. Platt 
James Dykstra J. N. Prentis 


W. E. England 
W. R. Griswold 


Dale Roeder 
Edgar Shay 


M. N. Halsey E. H. Smith 

C. D. Harter E. G. Sprung 

J. M. Nickelsen M. A. Thorne 
J. S. Voigt 


(Commercial 


A. K. Brumbaugh 
Harry B. Dodge 
Albert E. Freeman 
Adolf Gelpke 

M. N. Halsey 
O. K. Kelley 


FUELS 


with 
National 


( Cooperating 


the 


Vehicle 


the Bureau 
Automobile Chamber of Com- 


Division ) 


F. C. Pearson 


C. A. Peirce 


P. J. T. Rawlins 
Fred Sage 
Edgar Shay 

E. G. Sprung 


SUBCOMMITTEI 


of Standards, 


merce, the American Petroleum Institute and 
the American Society for Testing Materials) 


Julius Kuttner— W. S. James 
Chairman C. S. Kegerreis 
B. B. Bachman F. F. Kishline 
D. P. Barnard L. C. Lachey 
A. L. Beall A. A. Lyman 
A. E. Becker J. B. Macauley 
lr. A. Boyd Neil MacCoull 
D. G. Brandt ]. R. MacGregor 


G. G. Brown 
H. R. Cobleigh 
Harte Cooke 


H. M. Crane 

Val Cronstedt 

C. L. Cummins 

T. B. Danckwortt 

H. C. Dickinson 

C. T. Doman 

C. S. Fliedner 

J. C. Geniesse 

W. H. Graves 

S. D. Heron 

H. D. Hill 

Cc. C. Hinkley 

H. L. Horning 

W. H. Hubner 
HEADLIGHT SUB« 

H. M. Crane— 
Chairman 

C. C. Bohner 

W. C. Brown 

R. E. Carlson 

H. C. Dickinson 


F. C. Mock 
L. V. Newton 
Arthur Nutt 


J. G. Octzel 
W. A. Parkins 


A. J. Poole 

M. J. Reed 

T. B. Rendel 
Daniel Roesch 
J. T. Ryan 

A. J. Scaife 


C. H. Schlesman 
P. H. Schweitzer 


C. F. Taylor 
N. N. Tilley 
O. D. Treiber 
KE. T. Vincent 


OMMITTEE 


C. T. Doman 

R. N. Falge 

J. H. Hunt 

E. E. Huntington 
W. S. James 

P. J. Kent 


C. A. Michel 


HIGHWAYS SUBCC( 


IMMITTEE 


(Cooperating with the Rubber Association of 


America and the U. S. Bureau of Public 
Roads) 

T. C. Smith- M. N. Halsey 

Chairman P. J. Kent 

B. B. Bachman W. E. Lay 

David Beecroft B. J. Lemon 

R. W. Brown A. A. Lyman 

H. C. Dickinson E. B. Smith 

R. N. Falge J. F. Winchester 


EXTREME-PRESSURE LUBRIC 


ANTS SUBCOMMITTEE 


W. S. James—Chairman 


SUBDIVISK 
Automobile 
H. C. Mougey— 
Chairman 
W. H. Graves 


INS 
Group 


W. S. James 
J. L. McCloud 
H. M. Northrup 


E. W. Upham 


Axle and Transmission Group 
F. E. McMullen— Howard Dingle 
Chairman F. A. Nason 
E. F. Davis R. L. Rolf 


C. H. Sterling 


Bearings Group 


Ernest Wooler— W. T. Murden 
Chairman Haakon Styri 
O. W. Young 
Oils Group 
R. E. Wailkin- C. M. Larson 
Chairman W. W. Lowe 
A. P. Anderson K. G. Mackenzie 
Sydney Bevin R. R. Matthews 
M. R. Bower G. M. Maverick 
A. L. Clayden G. E. Merkle 
G. M. Cunningham G. L. Neely 
J. C. Geniesse C. R. Noll 
E. W. Hutton W. H. Oldacre 
Hermann Intemann G. A. Round 
Operators Group 
lr. C. Smith— L. V. Newton 
Chairman S. O. Sparkhawk 
A. M. Wolf 
Truck Group 
A. J. Scarte W. E. Day 
Chairman W. P. Eddy 
RIDING COMFORT SUBCOMMITTEF 
R. W. Brown— W. C. Keys 
Chairman B. J. Lemon | 
A. C. Bates Benjamin Liebowitz 
F. F. Chandler H. R. McMahon 
W. J. Davidson F. A. Moss 
H. C. Dickinson Maurice Olley 
M. L. Fox O. A. Parker 
Tore Franzen R. F. Peo 
H. B. Hench W. C. Robbins 
S. P. Hess E. F. Rossman 
H. M. Jacklin W. G. Wall 
W. S. James E. P. Warner 
S. J. Zand | 


COOPERATIVE-FUEL-RESEARCH 
STEERING COMMITTEE 
(Cooperating with the Bureau of Standards, the 


National Automobile Chamber of Commerce 
and the American Petroleum Institute ) 


B. B. Bachman W. S. James 
r. A. Boyd F. F. Kishline 
H. R. Cobleigh 4. A. Lyman 
H. M. Crane J. B. Macauley 
Val Cronstedt F. C. Mock 
H. C. Dickinson Arthur Nutt 
C. T. Doman W. A. Parkins 
W. H. Graves J. T. Ryan } 
H. L. Horning A. J. Scaite 
N. N. Tilley 
SPECIAL RESEARCH COMMITTEE ON ME- j 


CHANICAL SPRINGS OF THE AMER- 
ICAN SOCIETY OF MECHANICAL 
ENGINEERS 


N. E. Hendrickson B. Liebowitz 


E. W. Stewart 
i 
COOPERATIVE COMMITTEE ON MOTOR- ' 
TRUCK IMPACT TESTS 


(Cooperating with the Bureau of Public Roads 
and the Rubber Association of America) 


B. B. Bachman A. A. Lyman 
R. W. Brown r. C. Smith 
C. B. Veal 


V1tZ 


the 


rce 


A¥.- 


PERSONNEL OF 1934 COMMITTEES 


Standards Committees 
STANDARDS COMMITTEE 


C. W. Spicer, Chairman 


AIRCRAFT 


J. F. Hardecker— 
Chairman 

I. M. Laddon— 
Vice-Chairman 

J. R. Cautley 

Cc. H. Colvin 

C. H. Dolan 

N. A. Drain 

L. H. Harris 


DIVISION 


R. V. Hutchinson 
S. J. Irvine 
B. J. Lemon 


E. P. Loe 
A. J. Lyon 
L. S. Marsh 


C. J. McCarthy 
L. C. Milburn 
T. P. Wright 


AIRCRAFT-ENGINE DIVISION 


Robert Insley— 
Chairman 
A. V. D. Willgoos— 
Vice-Chairman 

Opie Chenoweth 


H. C. Edwards 
C. S. Fliedner 
E. D. Herrick 
Ludwig Majneri 
Charles Marcus 


Arthur Nutt 


AXLE AND WHEELS DIVISION 


L. R. Buckendale 
Chairman 
George Walther— 
Vice-Chairman 
Cc. S. Ash 
G. W. Carlson 
E. 


C. C. Carlton 
E. E. Einfeldt 
C. L. Eksergian 
G. W. Harper 
O. A. Parker 
J. W. Peterson 


. Ross 


BALI AND ROLLER-BEARINGS DIVISION 


G. R. Bott— 
Chairman 
Ernest Wooler— 
Vice-Chairman 
H. E. Brunner 
F. H. Buhlman 
D. F. Chambers 


L. A. Cummings 


T. C. Delaval-Crow 


John English 
A. E. Fawley 
H. R. Gibbons 
Fayette Leister 
H. T. Morton 


H. A. Schatz 


DIESEL-ENGINE 


Harte Cooke— 
Chairman 
E. T. Vincent— 
Vice-Chairman 
R. C. Chesnutt 
Cc. L. Cummins 
John Dickson 


DIVISION 


A. S. Hawks 
H. D. Hill 

Cc. B. Jahnke 

E. T. Larkin 

W. H. Radford 
E. B. Rawlins 
M. J. Reed 


O. D. Treiber 


ELECTRICAL EQUIPMENT DIVISION 


L. E. Lighton— 
Chairman 
C. F. Gilchrist— 
Vice-Chairman 
Azel Ames 
R. H. Combs 
W. S. Haggott 


W. H. Hutchins 
P. J. Kent 

A. R. Lewellen 
L. O. Parker 
E. K. Schadt 
A. A. Skinner 
T. E. Wagar 


GASOLINE-ENGINE DIVISION 


E. D. Herrick— 
Chairman 

i, B. Fisher— 
Vice-Chairman 

F. S. Baster 

H. M. Bramberry 

C. E. Frudden 

S. Johnson, Jr. 


L. P. Kalb 
A. W. Lavers 
E. S. Marks 


A. F. Milbrath 
Harold Nutt 
W. A. Parrish 
L. P. Saunders 
H. G. Smith 


H. T. Youngren 


IRON AND STEEL 


F. P. Gilligan— 
Chairman 
A. H. D’Arcambal— 
Vice-Chairman 
]. R. Adams 
A. L. Boegehold 
H. T. Chandler 
Bishop Clements 


DIVISION 


E. J. Janitzky 
J. B. Johnson 
G. E. Knable 
H. P. Knowlton 
Elmer Larnid 
J. A. Mathews 
F. E. McCleary 
S. P. Rockwell 


E. F. Davis 

B. H. DeLong 
N. L. Deuble 

H. J. Fischbeck 
H. W. Graham 
W. G. Hildorf 


LIGHTING 


C. A. Michel— 
Chairman 
R. E. Carlson— 
Vice-Chairman 
Cc. C. Bohner 
H. S. Broadbent 
W. C. Brown 
A. W. Devine 


R. B. Schenck 
E. W. Upham 
J. M. Watson 
T. H. Wickenden 
Henry Wysor 
H. T. Youngren 


DIVISION 


H. C. Doane 
R. N. Falge 
M. N. Halsey 
Charles Holmes 
R. W. Johnson 
P. J. Kent 

A. R. Lewellen 
A. N. Taylor 


T. E. Wagar 


LUBRICANTS DIVISION 


E. W. Upham— 
Chairman 

H. C. Mougey— 
Vice-Chairman 

C. V. Beaton 

Sydney Bevin 

W. G. Clark 

A. L. Clayden 

J. A. Edwards 

L. C. Eldridge 

J. B. Fisher 

J. C. Geniesse 

W. H. Graves 

L. B. Helm 

F. E. Holsten 

W. S. James 

Ferdinand Jehle 

E. N. Klemgard 

H. B. Knowlton 


G. H. Kublin 
C. M. Larson 
W. W. Lowe 

K. G. Mackenzie 
G. M. Maverick 
J. L. McCloud 
H. M. Northrup 
W. H. Oldacre 
M. Reswick 

G. A. Round 

J. T. Ryan 

H. J. Saladin 
A. W. Scarratt 
W. A. P. Schorman 
H. G. Smith 

J. L. Stewart 

J. B. Terry 
Louis Thoms 


J. M. Watson 


W. H. Worthington 


MOTORBOAT AND MARINE-ENGINE DIVISION 


W. E. John— 
Chairman 

R. Karasinski— 
Vice-Chairman 

J. E. Baldwin 

G. Crouch 

Frank Fernstrum 

H. E. Fromm 


¢ 


A. W. Hagan 
G. N. Hickey 

F. T. Irgens 
Walter Leveau 
A. E. Luders 
H. W. Lyon 

F. T. W. Meyer 
G. H. Townsend 


H. Wells 


MOTORCOACH AND MOTOR-TRUCK DIVISION 


A. Gelpke— 
Chairman 
M. C. Horine— 
Vice-Chairman 
F. G. Alborn 
Clinton Brettell 
A. F. Coleman 
W. J. Cumming 
F. L. Faulkner 
A. W. S. Herrington 
H. D. Hukill 


B. F. Jones 
F. W. Kateley 
W. F. Klein 
A. A. Lyman 
M. B. Morgan 
M. L. Pulcher 
F. L. Same 

E. M. Schultheis 
P. V..C. See 

T. C. Smith 
E. M. Sternberg 


NON-FERROUS METALS DIVISION 


W. H. Bassett— 
Chairman 

P. V. Faragher— 
Vice-Chairman 

C. H. Calkins 

D. L. Colwell 

W. A. Cowan 

J. A. Gann 


W. H. Graves 

J. B. Johnson 

C. H. Mathewson 
C. R. Maxon 

H. C. Mougey 
W. B. Price 

E. W. Upham 

T. H. Wickenden 


PARTS AND FITTINGS DIVISION 


W. C. Keys— 
Chairman 
E. F. Lowe 
Vice-Chairman 
W. L. Barth 
G. L. McCain 


Elmer McCormick 
C. W. Spicer 
W. R. Spiller 
W. Wagstaff 
G. W. Yanss 
O. B. Zimmerman 
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PASSENGER-CAR DIVISION 


G. L. McCain— 
Chairman 
F. F. Kishline— 
Vice-Chairman 
W. L. Barth 
L. A. Chaminade 
G. A. Delaney 


G. H. Freers 
W. R. Griswold 
L. S. Sheldrick 
H. C. Snow 
Alex Taub 

K. M. Wise 
H. T. Youngren 


PRODUCTION DIVISION 


E. N. Sawyer— 
Chairman 
M. H. Blank— 
Vice-Chairman 
C. A. Borton 
G. M. Hartsock 


I. R. La Boissiere 
R. B. Little 

W. H. McCoy 

W. P. Michell 
W. H. Smila 

F. W. Stein 


Ralph Vail 


SCREW-THREADS DIVISION 


E. H. Ehrman— 
Chairman 
Earle Buckingham— 
Vice-Chairman 
A. Boor 
E. J. Bryant 
S. 


G. Carvelli 
G. S. Case 
C. T. Doman 


R. M. Heames 
A. W. Scarratt 
F. W.. Stein 


. Terry 


TIRE AND RIM _ DIVISION 


Chairman 
W. D. Reese— 
Vice-Chairman 
Frank Alborn 
B. H. Anibal 
C. S. Ash 
]. M. Crawford 


B. Darrow 

J. E. Hale 
B. J. Lemon 
Dale Roeder 


D. G. Roos 
O. R. Skelton 
K. D. Smith 


H. T. Youngren 


TRANSPORTATION DIVISION 


A. F. Coleman— 
Chairman 

F. L. Faulkner— 
Vice-Chairman 


W. J. Cumming 
F. K. Glynn 

J. A. Harvey 
H. R. Holder 


E. 


Adrian Hughes, Jr. 
H. V. Middleworth 
L. V. Newton 

J. M. Orr 

H. E. Oszman 

E. S. Pardoe 

M. F. Steinberger 
J. F. Winchester 


>. Wood 


TRACTOR AND INDUSTRIAL POWER 
EQUIPMENT COMMITTEE 


C. G. Krieger— 
Chairman 
J. W. Shields— 
Vice-Chairman 
J. Blackwood 
C. Chesnutt 
T. Colwell 
E 
E 


A, 
R. 
A. 
. E. Eggen 


Oo 
>. E. Frudden 


C, 


R. B. Gray 

E. R. Jacobi 

A. W. Lavers 
Elmer McCormick 


W. H. Radford 


T. B. Rendell 
C. W. Smith 
L. B. Sperry 


A.C. Staley 


R. E. Wilkin 


METHODS OF EXPRESSING LIMITS AND 
TOLERANCES 


Earle Buckingham— 


Chairman 


E. H. Ehrman 
C. W. Spicer 


O. B. Zimmerman 


PATENTS 


B. B. Bachman— 
Chairman 


G. C. Arvedson 
J. H. Hunt 


M. W. McConkey 


STANDARDIZATION POLICY 


C. W. Spicer— 
Chairman 


H. L.. Horning 
G. L. McCain 


A. Boor C. A. Michel 
B. B. Bachman F. E. Moskovics 
H. C. Dickinson D. G. Roos 

A. J. Scaife 


February, 1934 












Special Committees 


AUTOMOTIVE TRANSPORT CODE 
COMMITTEE 


F. K. Glynna— E. S. Pardoe 
Chairman C. A. Peirce 

B. B. Bachman F. L. Sage 

A. F. Coleman A. J. Scaite 

M. C. Horine A. W. Scarratt 

Cc. S. Lyon Pierre Schon 

L. V. Newton J. F. Winchester 

A. M. Wolf 


MILITARY MOTOR-TRANSPORT 
ADVISORY COMMITTEE 


(In cooperation with the Quartermaster Corps, 
United States Army) 


B. B. Bachman— H. L. Horning 
Chairman L. P. Kalb 

L. R. Buckendale Victor Kliesrath 

F. F. Chandlet L. V. Newton 

F. K. Glynn J. E. Padgett 

G. A. Green C. A. Peirce 

E. H. Grey M. L. Pulcher 

\. G. Herreshoff D. G. Roos 

\. W. Herrington A. J. Scaife 


I. W. Shields 
J. F. Winchester 


M. C. Horine 


MOTOR-TRUCK AND MOTORCOACH 
RATING COMMITTEE 


L. R. Buckendale— M. C. Horine 
Chairman Adrian Hughes, Jr. 
B. B. Bachman C. A. Peirce 
K. Brumbaugh W. D. Reese 


H. W. Drake A. W. Scarratt 
F. K. Glynn J. F. Winchester 
\. G. Herreshoff A. M. Wolf 


ORDNANCE ADVISORY COMMITTEE 


(In cooperation with the Ordnance Department, 


United States Army) 


H. W. Alden— H. T. McDonald 
Chairman ( Alternate) 


G. A. Green E. F. Norelius 
F. C. Hecox A. J. Scaife 

A. W. Herrington J. W. Shields 

P. E. Holt W. G. Wall 

E. S. Marks J. F. Winchester 


BRAKE COMMITTEE 


B. B. Bachman— H. C. Dickinson 

Chairman F. K. Glynn 
David Beecroft M. N. Halse 
\. F. Coleman D. G. Roos 


COMMITTEE ON INSTITUTIONAI 
HISTORY AND MUSEUMS 
F. L. Faurote—Chairman 


LIFE-MEMBERSHIP COMMITTEE 


W. C. Keys A. S. McArthur 
Chairman N. B. Pope 
F. A. Cornell R. R. Teetor 


PLACEMENT COMMITTEE 


J. T. Greenlee— J. B. Franks, Jr. 
Chairman W. R. Gordon 
R. I. Dick A. H. Harris 


O. B. Lewis 
Memorial Committees 


MANLY MEMORIAL MEDAL BOARD OF 
AWARD 


Arthur Nutt—ChAairman 
J. C. Hunsaker A. V. D. Willgoos 
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Representatives on Other 
Organizations and 
Committees 


ADVISORY BOARD OF THE GOVERNMENT 
TECHNICAL COMMITTEE ON LUBRI- 
CANTS AND LIQUID FUELS 
C. F. Kettering 


AMERICAN BUREAU OF WELDING 
E. J. W. Ragsdale 


AMERICAN COMMITTEE ON THE MARK- 
ING OF OBSTRUCTIONS TO AIR 
. NAVIGATION 
G. W. Lewis 


AMERICAN MARINE STANDARDS 
COMMITTEE 


H. R. Sutphen R. S. Burnett 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 
RESEARCH COMMITTEE ON CUTTING OF METALS 


W. H. McCoy L. L. Roberts 
(Alternate ) 


AMERICAN SOCIETY FOR TESTING 
MATERIALS 


COMMITTEE AI ON STEELS 
F. P. Gilligan 


SUBCOMMITTEE VIII ON STEEL CASTINGS 
F. P. Gilligan 
SUBCOMMITTEE XII ON METHODS OF 


CHEMICAL ANALYSIS 


J. R. Adams 


SUBCOMMITTEE XIX ON SHE! r STEEL AND 
STEEL SHEETS 


J. M. Watson 


CoMMITTEE AZ ON MALLEABLE CASTINGS 


H. T. Chandler 


CoMMITTEE B2 ON Non-Ferrovus METALS 
AND ALLOoys 
W. H. Bassett 


COMMITTEE B5 ON CopPER AND CopPpER 
ALtoys, Cast AND WrRouGHT 


W. H. Bassett 


CoMMITTEE B6 ON Die-Cast METALS 
AND ALLOYS 


D. L. Colwell 


CoMMITTEE B7 ON Licur METALS AND ALLoys 


P. V. Faraghet 


CoMMITTEE D2 ON PETROLEUM PropucTs 
AND LUBRICANTS 


H. C. Mouge\ 


CoMMITTEE DII ON RuBBER Propucts 


F. C. McManus 


SuBCOMMITTEE XI on CHEMICAL ANALYSIS OF 


RussBer Propucts 
F. C. McManus 


SUBCOMMITTEE XVII on RUBBER PRODUCTS FOR 


ABSORBING VIBRATION 
F. C. McManus 


CoMMITTEE EI—SECTION ON TENSION ‘TESTING 


3 B. Johnson 


JoInT COMMITTEE ON INVESTIGATION OF THI 


EFFECT OF PHOSPHORUS AND SULPHUR IN STEEI 


F. P. Gilligan 


SPECIAL COMMITTEE ON GENERAL USE of 
SPECIFICATIONS FOR CoppER ALLoys IN INGOT 
FoRM 


W. H. Bassett 


AMERICAN STANDARDS ASSOCIATION 
Boarp OF D1RECTORS 
F. E. Moskovics 


STANDARDS COUNCII 


C. B. Veal A. J. Scaife 


(Alternate 


CoMMITTEE ON FORM AND ARRANGEMENT OI 
SPECIFICATIONS 


R. S. Burnett 


SECTIONAL COMMITTEE ZI7 ON PREFERRED 
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Jenjamin Liebowitz 
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> ON Moror¢ OACHES 


A. J. Scaife 


SUBCOMMITTEE No 
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ARMY AND NAVY JOINT STANDARDS 
CONFERENCES 
J. F. Hardecker 
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COMMITTE! 
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NATIONAL ADVISORY COMMITTEE FOR 
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H. M. Crane 
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REETED by a strike ot bell 
hops and elevator operators 
at the Book-Cadillac, the vis 

iting engineers got plenty of excite 
ment on the opening day of the 
meeting. About noontime most of 
the cooks walked out and everybody 
began speculating as to whether or 
not the weather would be warm 
enough for a picnic. Carnation-be 
decked assistant managers and room 
clerks were carrying bags and run- 
ning elevators, making each indivi 
dual convention attender feel, for the 
moment at least, like visiting royalty. 


“s 


ITH thirty-two committee 

meetings crowded into the 

four days of the meeting, 
many members found themselves 
moving constantly from committee 
problems to technical papers and back 
again to committee problems. The 
committees got plenty of things done 
this year at the annual meeting and 
the work of practically every depart 
ment of the society has already gone 
into high. Reports of what went on 
in the meetings held in Detroit will 
be ready for publication next month. 


“ 


HE engineering exhibit held 

adjacent to the meeting rooms 

was an unqualified success. The 
interest displayed by those attending 
the convention was even greater than 
that recorded at the first exhibit of 
this kind, held by the Society in Chi 
cago last summer at the International 
\utomotive Engineering Congress. 
So widespread were the favorable 
comments on this feature, that it 
seems almost inevitable that it will 
be repeated at many future meetings. 


Chronicle and 


Comment 


By 


Norman G. Shidle 


NGINEERS seem to be learn 
ing the trick of presenting 
technical papers in an interest 

ing fashion. An unusual number ot 
papers were put over with a real 
punch at this meeting. Several of the 
speakers who did the best jobs in 
this respect, had the most highly 
technical of the papers presented. 
Session after session found listeners 
congratulating each other upon hav- 
ing come to the meeting in person, 
because they felt very definitely that 
the manner in which the papers were 
presented gave an understanding ot 
the subject which could not possibly 
be absorbed in full through the 
printed word. 

“If more and more of the men who 
read papers begin to give serious at 
tention to their method of presenta 
tion as well as to the subject matter’, 
one veteran convention attender was 
heard to remark, “it will do more 
than any single thing I can think of 
to make big sessions, such as we are 
having this year, standard at all of 
our meetings”. 


= 


HE annual meeting, like the 

Chicago sessions of last fall, 

had a distinctly international 
Havor, despite the fact that there were 
no foreign engineers presenting 
papers. The Society was honored by 
the attendance of a number of im 
portant European technicians, among 
whom were: Erik Jern, A. B. Volvo, 
Gothenburg, Sweden; Ivan Ornberg, 
Maurice H. Sainturat, Citroen; Eu 
genio Winetti, Lancia; W. A. Robot- 
ham, Rolls-Royce. 
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OT less than 125 people at 
tended any session, while at 
least one session during the 

meeting registered an attendance well 
over the 800 mark. In spite ot a 
rather heavy program in some ses 
sions, debate and discussion took place 
in every case. Usually, in fact, the 
argument still was going on when the 
chairman of the meeting had to call 


time. 


HE weather was fine and mild 

during all four days of the meet 

ing. We take pains to record 
this fact, not only for the informa 
tion of those who did not attend the 
meeting, but also for the informa 
tion of the many who were there but 
failed to get their noses outside of the 
hotel. All in all, it was an extremely 
busy, interesting and successful An 
nual Meeting. 


= 


N. JACOBS, accepting — the 

. Wright Brothers medal at the 

dinner which concluded the 
annual meeting, remarked: “I have 
a very old car which, as an aeronau- 
tical man, I have pledged myself to 
run until a really streamlined car is 
produced.” Then he added, wistfully: 
“I’m still running the old car and it 
isn’t running very well—and_ the 
situation is getting critical!” 


vs 


LL the cars in the automobile 

shows this year can be divided 

into two classes, toastmaster 
L. C. Hill told the Detroit diners. 
“One consists of those that have 
bouncing wheels—the other of those 
that lost their nerve.” 
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New 


BeHLEN, Ropert E. (A) manager, whole- 
sale division, Bendix-Westinghouse Automo- 
tive Air Brake Co., soo1 Centre Avenue, 
Pittsburgh, Pa.; (mail) 921 LaClair Street. 

Benitz, Frank C. (A) _ transportation 
manager, Dugan Brothers, Inc., 267 South 
Fourth Street, Brooklyn, N. Y.; (mail) 95-06 
z2nd Avenue, Forest Hills, L. I., N. Y. 

CAMPBELL, DonaLp W. (A) International 
Harvester Co., Tractor Engineering Depart- 
ment, Chicago; (mail) 114 North Parkside 
Avenue. 

DonocHur, F. Francis (J) 60 
Street, Worcester, Mass. 


Green 


Gonarp, JoHN L. (A) inventor, Engle- 
wood Cliffs, N. J. 

Gort, Witiiam Acrrep (A) superin- 
tendent, service department, Jenney Mfg. Co., 
12 India Street, Boston. 

HAGERMAN, STANLEY D. (A) sales man- 
ager, alemite division, Stewart-Warner-Ale- 
mite Corp. of Canada, Ltd., Belleville, On- 
tario, Canada. 

Hemmuncway, Hucu L. (J) CFR engine 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Dec. 10, 1933, and 
Jan. 10, 1934. 


The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 
Foreign Member. 





operator, Ashland Refining Co., Ashland, 
Ky.; (mail) Box 466, Catlettsburg, Ky. 

HincucuirFe, H. L. (J) chemist, Shell 
Oil Co. of Canada, Ltd., Montreal East, 
Quebec, Canada; (mail) 82 Broadway 
Avenue. 

HovucurTon, Ratpu H. (J) inspector, body 
division, Packard Motor Car Co., Detroit; 
(mail) 680 Longfellow Avenue. 

Irvinc, Puitip L. (M) tool design depart- 
ment, Mueller Brass Co., Port Huron, Mich. 





Jonnston, E. J. (A) salesman, Shell Petro- 
leum Corp., Detroit; (mail) Campus Hotel, 
East Lansing, Mich. 

Jupp, Morton F. (M) vice-president, Ray- 
bestos-Manhattan, Inc., Raybestos Division, 
Bridgeport, Conn. 

Moore, Nem A. (M) assistant general 
manager, Sealed Power Corp., Muskegon, 
Mich. 

STEELE, Howarp B. (A) branch manager, 
Zenith-Detroit Corp., Detroit; (mail) 2631 
North 62nd Street, Wauwatosa, Wis. 

Tirus, E-win Survey (J) designer, part- 
ner, TMC Engineering Service Co., 17 East 
Washington Street, Iowa City, Iowa. 

Turr, Cuares L., Jr. (J) graduate stu- 
dent, Princeton University, Princeton, N. J.; 
(mail) 301 Nassau Street. 

Van LAANEN, F. J., Jr. (A) treasurer, 
production and engine development, Green 
Bay Drop Forge Co., Green Bay, Wis. 

WIENER, Max L. (M) general manager, 
Wiener Body Co., 245 Raymond Boulevard, 
Newark, N. J. 


Applications Received 


BADERTSCHER, Otro J., Badertscher Auto- 
matic Brake Corp., Jersey City, N. J. 

BeesBe, Murray C., Jr., recorder, Civil 
Works Control Survey, Norwich, Conn. 

Busse, RALPH L., vice-president in charge 
of sales, The Timken-Detroit Axle Co., De- 
troit. 

DEBEAUBIEN, WILLIAM J., engineering 
draftsman, Pontiac Motor Co., Pontiac, Mich. 

Epwarps, ALLEN F., president, Universal 
Products Co., Inc., Dearborn, Mich. 

Evans, Epwarp §&., Jr., vice-president, 
Evans Appliance Co., Detroit. 

Fox, LeLtanp W., manager, service stores 
laboratory, Firestone Tire & Rubber Co., 
Akron, Ohio. 

Foy, Byron C., president, De Soto Motor 
Corp., Detroit. 

Fre_p, Emmet J., graduate student, Uni- 
versity of Minnesota, Minneapolis, Minn. 

Friep, JosEpH A., manager, industrial de- 
partment, R C A Victor Co., Camden, N. J. 

Fromm, Harry E., sales manager, Chrys- 
ler Motors, Amplex Division, Detroit. 

Hatt, E. G., sales, Canada Wire & Cable 
Co., Ltd., Toronto, Ont., Canada. 

HAMILTON, SAMUEL A. B., JR., automotive 
instructor, Fort Worth Vocational School, 
Fort Worth, Tex. 

Hassty, JoHN A., automotive superin- 
tendent, Cities Service Refining Co., Boston. 

Hook, Hucu O., 
Spring Co., Chicago. 

Isom, Epwarp W., vice-president, Sinclair 
Refining Co., New York City. 

JoHNsON, WALTER DANIEL, owner, 121 
East 18th Street, Kansas City, Mo. 

Kreucen, HERMAN P., vice-president and 


treasurer, Spring City Foundry Co., Wau- 
kesha, Wis. 


manager, Standard 
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The applications for membership 
received between Dec. 15, 1933, 
and Jan. 15, 1934, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


LirTLEFIELD, E. W., president, Littlefield 
Greene Corp., Boston. 

LoManorF, F., in charge of technical bu- 
reau, Autostroy; c/o Ford Motor Co., Dear- 
born, Mich. 

MacKenziz, WILiiAM J., manager alloy 
sales, Youngstown Sheet & ‘Tube Co., 
Youngstown, Ohio. 


Mitter, Ropert F., sales _ engineer, 
Noblitt-Sparks Industries, Inc., Columbus, 
Ohio. 


Mitts, Georce W., sales promotion man- 
ager, Imperial Oil, Ltd., Toronto, Ont., 
Canada. 

Minces, A. J., junior designer, Busch Sul- 
zer Diesel Engine Co., St. Louis, Mo. 

MorTIon, ROBERT, service station manager, 
Standard Oil Co. of N. J., Newark, N. J. 

Murpny, Howarp F., mechanical engi- 
neer, Schwitzer-Cummins Co., Indianapolis, 
Ind. 

Nevin, THoMaAs MARSHALL, test engineer, 
Stewart-Warner Corp., Chicago. 

O’Connor, Rosert J., salesman, The 
White Co., Kansas City, Mo. 

OrTEGREN, Herman A., chief draftsman, 
Bower Roller Bearing Co., Detroit. 

ORTMANN, FReEp, electrician, W. H. 
Flaherty Co., Boston. 


OTweELi, WiLL1AM A., sole owner of com- 
pany, Specialty Distributors Co., Detroit. 
ProssER, Rocer D., member of firm, 
Thomas Prosser & Son, New York City. 
RaEs, Oscar MEpaRT, engineer, Chrysler 
Corp., Highland Park, Mich. 
RIANHARD, JAMES LINCOLN, general sales, 
Standard Oil Co. of N. J., Baltimore, Md. 
RoENSCH, Max Moss, experimental engi- 
neer, Chrysler Corp., Detroit. 
ROSENTHAL, Epwarp, - sales 
Wheels, Inc., New York City. 
SHIMER, W1LuiaM B., Schwitzer-Cummins 
Co., Indianapolis, Ind. 


engineer, 


Souter, P. Harry, secretary and factory 
manager, William and Harvey Rowland, 
Inc., Frankford, Philadelphia. 

STRIBLING, JOHN WILLIAM, engineer, An- 
derson Mfg. Co., Cambridge, Mass. 

Taytor, D. W., lubrication engineer, Sea- 
side Oil Co., Summerland, Cal. 

THomson, A. Morris, vice-president, Dar- 
delet Threadlock Corp., New York City. 

VAN SICKLE, JAMES, maintenance superin- 
tendent, Terminal Transportation System, 
New York City. 

WacstaFF, WituiaM A., refrigeration en- 
gineer in charge of acoustics, Norge Corp., 
Detroit. 

WEISSENBACH, JOSEPH, JR., Mid-West dis- 
tributor, Garland Products Co., St. Louis, 
Mo. 

Wenpcen, Ray O., heat treat superin- 
tendent, Universal Products Co., Dearborn, 
Mich. 

WINKELMANN, OrTo, test engineer, Adler- 
Werke, Frankfurt A/M, Germany. 

WootstrEEN, Rosert Bruce, draftsman, 
Civil Works Project, City Engineer's Office, 
Peoria, Il. 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Aircraft Power-Plant Instruments 


By Harcourt Sontag and W. G. Brombacher. N.A.C.A. Report No. 
466, 1933; 57 pp., illustrated. Price, 15 cents. [A-1] 


Wind-Tunnel Tests on Combinations of a Wing with Fixed 
Auxiliary Airfoils Having Various Chords and Profiles 
By Fred E. Weick and Robert Sanders. N.A.C.A. Report No. 472, 
1933; 20 pp., with tables and charts. Price, 10 cents. | A-1] 


Strength Tests of Thin-Walled Duralumin Cylinders in Pure 
Bending 


sy Eugene E. Lundquist. N.A.C.A. Technical Note No. 479, De- 
cember, 1933; 10 pp., 7 figs. [ A-1] 


The Drag of Streamline Wires 

$y Eastman N. Jacobs. N.A.C.A. Technical Note No. 480, December, 
1933; 7 PP» 7 figs. [A-r] 
The Reduction in Drag of a Forward-Sloping Windshield 

By Eastman N. Jacobs. N.A.C.A. Technical Note No. 481, December, 
1933; 4 pp., 4 figs. [A-1] 
The Flight of an Autogiro at High Speed 


By J. A. J. Bennett Translated from Zeitschrift fir Flugtechnik und 
Motorluftschiffahrt, Vol. 24, No. 17, Sept. 14, 1933. N.A.C.A. Tech- 
nical Memorandum No. 729, December, 1933; 14 pp., 12 figs. [A-1] 


Trend of Airplane Flight Characteristics 

By Joachim von Képpen. Translated from Zeitschrift fur Flugtechnik 
und Motorluftschiffahrt, Vol. 24, No. 18, Sept. 28, 1933. N.A.C.A. 
Technical Memorandum No. 731, December, 1933; 14 pp., 7 figs. [A-1] 


The Characteristics of 78 Related Airfoil Sections from Tests 
in the Variable-Density Wind Tunnel 

By Eastman N. Jacobs, Kenneth E. Ward and Robert M. Pinkerton. 

N.A.C.A. Report No. 460, 1933; 58 pp. with tables and charts. Price, 


I5 cents [A-1] 


The N.A.C.A. High-Speed Wind Tunnel and Tests of Six 
Propeller Sections 


By John Stack. N.A.C.A. Report No. 463, 1933; 24 pp., illustrated. 
Price, 10 cents. [A-1] 


Negative Thrust and Torque Characteristics of an Adjustable- 
Pitch Metal Propeller 


By Edwin P. Hartman. N.A.C.A. Report No. 464, 


1933; 13 Ppp.» 
illustrated. Price, 5 cents. 


[ A-1] 


The Experimental Determination of the Moments of Inertia 
of Airplanes 


By Hartley A. Soulé and Marvel P. Miller. N.A.C.A. Report No. 467, 
1933; 15 pp., with tables and charts. Price, 5 cents. [A-1] 
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The 1933 Contest for the Deutsch de la Meurthe Trophy 


Airplanes Participating in the Contest 
By Pierre Léglise. Translated from L’Aéronautique, July and August, 


1933- 


Engines Used on the Airplanes 
By L. Hirschauer. Translated from L’Aérophile, June, 1933. 


Lessons Learned from the Contest 


By Raymond Saladin. Translated from La Nature, August, 


1933. 
N.A.C.A. Technical Memorandum No. 724, October, 1933; 39 pp., 
56 figs. A-1] 


Attaining a Steady Air Stream in Wind Tunnels 


By L. Prandtl. Reprint from Handbuch der Experimentalphysik, Vol. 
IV, Part 2. N.A.C.A. Technical Memorandum No. 726, October, 1933; 


34 pp., 26 hgs. {A-1] 


The Theory of the Strandgren Cyclogiro 


By C. B. Strandgren. Translated from /’Aérophile, Vol. 41, No. 7, 
July, 1933. N.A.C.A. Technical Memorandum No. 727, November, 
1933; 17 pp., 22 figs. [A-1] 


Tank Tests of Two Floats for High-Speed Seaplanes 
By Joe W. Bell. N.A.C.A. Technical Note No. 473, November, 1933; 
6 pp., 9 figs. [A-1] 


Effect of Stabilizer Location upon Pitching and Yawing Moments 
in Spins as Shown by Tests with the Spinning Balance 


By M. J. Bamber and C. H. Zimmerman. N.A.C.A. Technical Note 
No. 474, November, 1933; 11 pp., 16 figs. [A-1] 


The Effect of Split Trailing-Edge Wing Flaps on the Aero- 
dynamic Characteristics of a Parasol Monoplane 


By Rudolf N. Wallace. N.A.C.A. Technical Note No. 475, November, 
1933; 8 pp., 9 figs. [A-r] 


Aerodynamic Tests of a Low Aspect Ratio Tapered Wing with 
an Auxiliary Airfoil for Use on Tailless Airplanes 


By Robert Sanders. N.A.C.A. Technical Note No. 477, November, 
1933; 9 pp., 3 figs. [A-1] 


The Effect of Slots and Flaps on Lateral Control of a Low-Wing 
Monoplane as Determined in Flight 


By Hartley A. Soulé and J. W. Wetmore. N.A.C.A. Technical Note 
No. 478, November, 1933; 11 pp., 16 figs. [A-1] 


Aerodynamic Forces and Moments of a Seaplane on the Water 
by M. Kohler. Translated from Zeitschrift fiir Flugtechnik und Motor- 
luftschiffahrt, Vol. 24, No. 16, August 28, 1933. N.A.C.A. Technical 
Memorandum No. 728, November, 1933; 5 pp., 8 figs. [A-1] 


Technischer Bericht iiber den Deutschlandflug 1933 


By Leander. Published in Zeitschrift fiir Flugtechnik und Motorluft- 
schiffahrt, October 28, 1933. [A-1] 


The German air races for 1933 are said to have amply fulfilled 
their purpose, to interest the entire group of individual sport flyers 
in Germany. Seventy-five entries competed, of whom a little more 
than half dropped out during the course of the meet. The methods 
of handicapping, conducting the tests and evaluating the results are 
described and data given on the performance of the aircraft and the 
causes for the eliminations before the completion of all events. 


Praktische Erfahrungenaus Blitzschlagen in Flugzeuge 

By Heinrich Koppe. Published in Zeitschrift ftir Flugtechnik und 

Motorluftschiffahrt, Nov. 4, 1933, P. 577: [A-1] 
In this practical treatise on the danger from lightning in aircraft 

operation, the author gives data on the extent and nature of the menace 

from thunderstorms, the part played both by air pressure and elec- 

trical discharges, the influence of such design features as radio antenna, 
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structural types and ignition layouts and the nature of the damage 
suffered by aircraft. Recommendations are then made as to methods 
for securing protection from dangers by lightning. 


Der Kleine Windkanal der DVL 

By Friedrich Seewald. Published in Zeitschr#ft fur Flugtechnik und 

Motorluftschiffahrt, Oct. 28, 1933, Pp. 559. A-1] 
The small wind tunnel built by the German Institute for Aero 

nautical Research during the current year, its equipment and method 

of operation are briefly described. 


Une Utilisation de la Projection Stéreographique pour la Navi- 
gation Aérienne 


Published in L’Aéronautique, No- 
[A-4] 

J. F. Cox in this article explains the principles involved in the de- 
termination, without calculation, of the position of an aircraft by the 
use of stereographic projection, a method developed by him; and Max 
Cosyns, who used the method in his stratospheric ascensions with 
Professor Picard, gives some practical details concerning its application. 


By J. F. Cox and Max Cosyns. 
vember, 1933, L’Aérotechnique section, p. 109. 


ENGINES 


Beschleunigungsmessungen an Kraftfahrzeugmotoren 


Published in Automodbiltechnische 
} 


By P. Langer and Dr. Marquard. 
Zeitschrift, Sept. 25, 1933, P. 452. E-1 

The engineering college at Aix-la-Chapelle has developed an engine 
test stand on which can be determined the accelerating performance 
of the engine as it would be developed in a vehicle on the road. This 
is done by loading the engine with the inertia of rotating masses rep- 
resenting the inertia of the vehicle and wind resistance. The develop 
ment of the stand is explained and examples of results with a carburete: 
ind a Diesel engine are given. 


Uber Verfahren zur Erhohung des Oberflachenverschleisswider- 
standes von Kurbelwellen 


3y H. Kallen and H. Schrader. 
Zeitschrift, Oct. 10, 1933, p. 484. E-5] 


Published in Automobiltechnische 


An investigation made by the Krupp company on methods of in- 
reasing the surface wear resistance of crankshafts is here reported. 
Three methods were tried, nitriding, case hardening and local chilled 
hardening 


MATERIAL 


Development of the C. F. R. Knock-Testing Method 


By T. A. Boyd and C. B. Veal. 
Congress, London, July 19-25, 1933. 


Presented at the World Petroleum 

[G-1] 

This paper gives an account of the work done in the United States 

during the past few years, and under the auspices of the Cooperative 

Fuel Research Committee, which has resulted in the development of 

an apparatus and method for rating the antiknock qualities of auto- 
mobile fuels in terms of octane number. 


Detonation Rating of Aviation Fuels 


By H. K. 
London, July 


Presented at the World Petroleum Congress, 
[G-1] 

The author reviews various methods used in the United States to 
specify the detonation characteristics of aviation fuels, and calls attention 
to several studies of the correlation between laboratory ratings and the 
performance of fuels in multi-cylinder aircraft engines. 

The Cooperative Fuel Research Committee through its Aviation Gaso 
line Detonation Subcommittee is sponsoring an investigation being con- 
ducted jointly by the aircraft-engine manufacturers, the gasoline pro- 
ducers and those Government agencies concerned with the quality of 
aviation fuel. The object of this investigation is to develop a standard 
method for the detonation rating of aviation fuels which will be ap 
plicable to all varieties of fuels and to all types of spark-ignition ai! 
craft engines. The program is outlined by Mr. Cummings. 

Mr. Cummings’ paper and the paper by Messrs. Boyd and Veal listed 
above constitute the official reports of the Cooperative Fuel Research 
Committee to the Congress. 

Other papers presented at the Congress of 
tomotive industry are the following: 


Cummings. 


19-25, 1933. 


special interest to the au- 
Secondary Reference Standards for Knock-Testing 
By A. E. Becker and C. B. Kass. [G-1] 


The Effect of Temperature on Knock-Rating 
By L. A. Peletier. [G-1] 
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Au Sujet Des Methodes De Determination De La Détonation 
Employée en France (Methods of Determining Knock Ratings 
in Use in France) 


By P. Dumanois. IG 
Piezoelektrischer Druckindikator fiir Klopfversuche am _ Ver- 

brennungsmotor (Piezo Tube Indicator) 

3y J. Kluge and H. E. Linckh. G 


The Inhibitory Action of Various Substances on the Deteriora- 
tion of Olefinic Fuel Spirits During Storage 


By E. W. J. Mardles. PG. 


Gasoline Inhibitors 


By Gustav Egloff, Jacque C. Morrell, C. D 
Dryer. 


Lowry, Jr., and C. G 
[G-1] 
A Significant Method for the Determination of Gum in Gasoline 


By O. C. Bridgeman. [G-1] 


The Possibility of the Determination of Potential Gum in Gaso- 
line by Ultra Violet Rays 
By M. 


Freund [G-1] 


The Estimation of the Potential Gum Content of Cracked Gaso- 
lines 


By W. H. Thomas. G-1] 


j 


Significance of Test Methods for Gums in Gasoline 


By Gustav Egloff, Jacque C. Morrell, Charles Wirth, III, and George 
B. Murphy. [G-1 


The Measurement of Injection-Engine Fuel Ignition Properties 
By A. W. Pope. [G-1 
The Desirable Characteristics of Fuels for High-Speed Compres- 

sion-Ignition Engines 

By J. Kewley. [G-1 
The Ignition Quality of Fuels for Compression-Ignition Engines, 

and Proposals for its Determination 

By R. Stansfield. [G-1 


Measurement of Ignition Qualities of Diesel Fuels 
By A. E. Becker and H. R. Stacey. [G-1] 


Status of Diesel Fuel Oil Standardization in the United States 


By P. H. Schweitzer, H. C. Dickinson and M. J. Reed [G-1] 
Substitute Diesel Fuels 
By Donald A. Howes. [G-1 


The State of Development in Germany of the Power Alcohol 


Question 

By Dr. Fritzweiler and K. R. Dietrich [G-1] 
Portable Producer Plants 

By J. Russel. [G-1 
The Polymerization of Gaseous Olefines as a Source of Liquid 

Fuels 

By A. R. Bowen and A. W. Nash. [G-1] 


Low-Temperature Carbonization 


By J. G. King. 1G-1] 


Some Notes on Methods for Determining the Cloud Points of 
Dark Oils 


By C. G. Verver G-1] 


An Analytical Steam Distillation for Measuring the Volatility 


Range of Lubricating Oils and Other High-Boiling Petroleum 
Fractions 


By R. N. J. Saal and C. G. Verver [G-1] 


Determination of Dilution of Used Diesel Engine Lubricating Oil 
3y A. R. Stark. [G-1] 


Determination of Dilution of Used Diesel Engine Lubricating Oil 


By A. R. Stark. [G-1] 
Dilution of Diesel Engine Lubricating Oil 
By A. T. Wilford. 'G-1] 


(Continued on page 58) 
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YW FREE FROM WATER PRESSURE INFLUENCE 


Purchasing Agent—‘‘We know that it is difficult to get 
efficiency from a butterfly type of thermostat, be- 
cause the higher water pressures affect the open- 
ing and closing.” 


Engineer—‘‘You’re right—the ideal thermostat should 
function consistently under all possible conditions 
—the thermostatic element should be merely a 
temperature positioner.” 

P.A.—‘‘Sure enough—I’ve heard that The Dole Valve 
Co. has a new thermostat designed to perform just 
as you’ve mentioned.” 

Eng.—‘‘Is that so—have they given any thought to 
bearing friction and the hydraulic forces?” 

P.A.—‘‘They claim they have that licked—they’ve 
placed the inside and outside valve discs at right 
angles to the valve shaft. The hydraulic forces on 
the valve discs neutralize themselves because the 
disc areas exposed to the jacket water are of the 
proper proportions.” 


Eng.—‘‘Oh yes, | believe I did hear about that new 





thermostat, and there is an external balancing 
disc which neutralizes the hydrodynamic forces. 
They’ve made tests that showed operating tem- 
peratures within a few degrees of still water set 
temperatures —the opening and closing tempera- 
tures were not affected by the pressure.” 

P.A.—‘‘Another thing I remember was a special 
machine operation which makes the valve seat 
tight and keeps bleed under definite control. Also 
they have a unique universal motion joint for con- 
necting the thermostatic element—one that won’t 
stick, bind or cause friction.” 

Eng.—‘‘Sounds as though The Dole Valve Co. really 
has something!” 

P.A.—‘‘I should say—their new thermostat is already 
approved and adopted by ————., —____., 
cxemmcenneeestiog <nsepeeentichineiiins CO: Gt ie GEREN 

Eng.—‘‘Let’s give them a call.” 


P.A.—“O.K.—I know we can get delivery and the 
right price from these people (The Dole Valve Co.).”’ 
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MISCELLANEOUS 


Elements of Heat-Power Engineering 


By William N. Barnard, Frank O. Ellenwood, and Clarence F. Hirsh- 
feld. Published by John Wiley & Sons, Inc., London, Third Edition, 
1933. Part Il—Steam-Generating Apparatus and Prime Movers, Fuels, 


Combustion, and Heat Transmission; 871 pp., illustrated. Part II- 
Auxiliary Equipment, Plant Ensemble, Air Conditioning, and Refrig- 
eration; 1200 pp., illustrated. {H-3] 


These volumes represent a complete rewriting of parts II and 


III of Hirshfeld and Barnard’s “Elements of Heat-Power Engineering.’ 


Inland Transportation—Principles and Policies 


By Sidney L. Miller. Published by McGraw-Hill Book Co., 
York and London, 1933; 822 pp. 


Inc., New 
[H-3] 
The organization and presentation of material in this volume have 
as their prime purpose aid to those who seek an understanding of the 
existing transportation situation; and the author expresses the hope that 
it may furnish helpful guidance to thought and to constructive action. 
Part I states briefly the scope of the book and indicates the general 
character of transportation prior to the appearance of the railway a 
century ago. Part II sketches the spectacular development of the 
American railway net and traces the growth of public regulation. In 
Part III the services of the railway are described briefly and appropriate 
made in the course of this discussion to competitive 
agencies and to their relation to railway service. Because the economic 
characteristics of the transportation generally mis- 
understood or ignored, Part IV is given largely to an analysis of pub- 
lic policies actual and proposed. Part V discusses the newer forms of 
transport at considerable length: a factual presentation concerning each 
is followed by an analysis of the problems pressing for solution, and a 
statement is made of what the author believes to be 
public to each. 


reference 15S 


business are so 


an appropriate 


policy with respect 


MOTOR-TRUCK 


Les Vehicules de Transport Industrial sur Route en 1933 


By C. Martinot-Lagarde. Published in La 
p. 633 and Oct. 15, 1933, p. 


Moderne, Oct. 1 
| K-1 


Technique 


00S. 


The variety of fuels used, the generalization of the Diesel engine and 
the inclusion of refinements formerly restricted to passenger-cars are 
emphasized in this analysis of motor-truck design based on the exhibits 
at the 1933 Paris automobile show. The principal products of about a 


dozen French firms are described. 


PASSENGER CAR 


Le Salon de 1933 


By C. Faroux. Published in La Vie Automobile, Sept. 25, 1933, Pp 
337. | L-1]} 

Radical progress in controls, manouverability and external form 1s 
said to characterize the exhibits of the 1933 Salon at Paris. Ten im 
provements used previously only to a limited extent but now become 


general are cited as well as four recently introducd design features of 
great promise. Five novelties of more limited usage are mentioned 
Other articles dealing with show developments review automati 


controls and streamlining. 


La Sécurité et la Construction des Voitures Automobiles 


By Henri 


Dp 
p. 


Petit. Published in La Vie Automobile, Oct. 10, 1933, 
yg | L-1 
After features as they bear ‘on safety 


the author recommends the restriction of the speed of vehicles to the 
highest at which roadability is assured, greater 


J 


reviewing automotive design 
and durability 


idjustment 


accurac\ 
im steering systems, brakes of more even action and ease of 


and more accessibility in parts requiring servic 


Voitures Aérodynamic 


Mauboussin. Published in L’Aéronautique, November, 1933 


[L-1] 


In streamlining the 
designer is 
included 


Chenard and Walcker “Mistral” the author and 
said to have disregarded the superficial expedients customaril: 
under the term and evolved a body conforming to funda- 
mental aerodynamic theory, and possessing three original features. 
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What Members Are Doing 


Austin M. Wolf, author of “1934 Mark 
lurn trom Convention: n Automobile De 
ign’ in the January issue of the S.A.E. Jour 
NAL, describes \utomotive Developments to 
193 tu Feb weting ot the Technolog 


! New York) with which th 


socict is afhliated. The 


talk wa ponsored Dy th \utomotive Service 
\ssociauon of wu ind it Wa Mr. Wolt 
second ppearance Helo t orgal tho 


Austin M. W olf 





Mr. Wolt also pok before the Mont 
Engineering Societ mn Feb. 2 and th Alt 


Society of Engineers on Feb 
Leslie Peat na 
Standards Association, New York, dit 
Ralph N. DuBots, fo issistant chiet 
vineer, Continental Aircraft Engine Co., h 
ned the Lycoming Mfg. Co., Williamsport 


ty neineer in charge ~ aircrait exper 

ntal work While a member of the Detroit 
Sect Mr. DuBois was editor of the Suf 

its monthly publication 

Chris ]. Fields has joined the § 

Cor t I ille, Ind., as commercial-bod 
1 is with the Aub \ut 
( 

Benjamin Jerome has been appoint 
Old ler for the Pontiac, Mich., 

Alpheus Flower has for Flower! In 

natio Paten Lt itomobil 

ith til i cineer } 
ead ofhce 1s in London 


itent ittorn 
p< 


William W. Harris ] 
vith the Chr Corp., Detroit He tormer 
Continental Motors Corp 

Garland Powell Peed, |r., is eng 
with the Waco Aircraft Co., Troy, Ohio. 


Va vith th 


Laurance F. Magness has resigne: 
treasurer of the Baltimore Section. 


Robert C. Hall, vice-chairman ot the Bal 


timore Section, will act as treasurer for the 
remainder of the year. 


Joseph c. 


cial representative to manage sales ot Ross re 


Gorey has been appointed spe 


placement steering-gears in the Eastern stat 
His addre will be Room I 
way, New York Cit 


} 


305, 1440 Broa 


1. K. Brumbaugh, vice-president of the 
Society, representing the Truck, Bus and Railcar 
Activity, has resigned his position as commer- 
cial engineer with the White Co., Cleveland. 
He is making the Cleveland Club his head 
quarters. 

Mr. Brumbaugh was formerly vice-president 
of the Society, representing the Production Ac- 
tivity. He has been a member since 1916 


G. M. Bellanca, president, Bellanca Au 


att Corp., was elected secretal ot the \ero 
lautical Chamber of Commerns ot America, 
Inc., on Jan. 25. 

Charles M. Lawrance, resident, Law 
nee Engineering § R arch Corp., wa 
ected t re 

Other members of the Societ vho received 
mitions oO the governing board of the Cham 

Bk. BE. Aldrin, manager, aviation depart 


nt, Standard Onl Co. otf N. Y 
Clayton |]. Brukner, president, Waco Au 
xe £2 
Sherman M. Fairchild, president, Fai 
uld Aviation Corp. 
Philip G. Johnson, president, United Air 
t New York 
Charles Marcus, president, Eclipse Avi 
tion Corp 
Harold F. Pitcairn, 
\merica, Inc 
Lester D. Seymour, resident, American 


tt 


& ‘Transport, Inc 


\utogiro Co rf 


\1 Wal 
Guy W. Vaughan, resident, = Wright 
\eronautical Corp 
M Brukner, Lawrance and Seymour 
vel lamedad to the ut comimiuttec ol 
Cc “ 


Bjarne Thulin, tormerly experimental engi 


i in t tractol vorks of th International 
Harvester (¢ Chicago, has resigned to develop 
n oi engine of his own design in the auto- 


votive engineering laboratories of Purdue Umi 
ity, Latayette, Ind 





Wide World Photo 


Edward V. Rickenbacker keeps his 
hand in the game which made him 
famous in the World War. Recent can- 
cellation of air-mail contracts flown by 
private operators was effective Feb. 19. 
Captain Rickenbacker (M °28) brought 
the last sack of privately-flown mail 
from Los Angeles to Newark Airport 
in 13 hr., 4.20 min., setting a new West- 
East record for air-transport operations. 


25 


tor the Sunbeam Motor Co., 


Arthur ]. Aters is work 


uperintendent 
Wolverhampton, 
England. He was production manager for Riley 


(Coventry ),. Ltd. 


Ing. Aldo Piselli is technical adviser on 
iviation engines for Isotta’ Fraschini, Milan, 
Ital He wa 
S.A.. Milan 


veneral manager tor Fenwick 


James Hartness 


Jame Elartness president ot the Jones x 
Lamson Machine Co., Springfield, Vt., and an 
cx-governor ot the state, died Feb. 2 at the 
ve of 72 He has been a member of th 
Society since 1917 and served in 1918 as a 
rember of the House Committee. 

Mr. Hartness had a distinguished career in 


hi rotession and in the public service. His 


James Hartness 





interests ranged trom astronomy to ordnance 
and aviation. His private laboratory included 
perhaps the most elaborate privately-owned 


astronomical equipment in the United States. 


James W. Cottrell 


James W. Cottrell, technical editor of th 
Commercial Car Journal, died Feb. 15, after 
in illness which had lasted some time. He was 
widely known in the transportation and main 
tenance field and had been a member of the 
Society since 1929. 

Mr. Cottrell began writing for technical jour- 
nals in 1919, after war service with the Ord- 
nance Motor Instruction Corps. In 1926 he 
became technical editor of Operation & Main 
tenance which was later merged with the Com 
mercial Car Journal, Mr. Cottrell continuing as 
technical editor of the combined publications. 

On joining the Society he took an active part 
in Philadelphia Section affairs. In 1931 he 
became a member of the Transportation and 
Maintenance Activity Committee and has served 
on it since that time. 


Z. D. Granville 


Z, D. Granville, designer of prize-winning 
racing airplanes, was fatally injured Feb. 12 
when a sports model he was flying crashed from 
a low altitude above the Spartanburg, S. C 
Memorial Airport. 

Mr. Granville had joined the Society within 
the past year. He was a partner in Granville, 
Miller and De Lackner, consulting engineers on 
aircraft design. 


” 


C. T. Klug 

C. T. Klug, sales manager of the Willard 
Storage Battery Co., Cleveland, died Jan. 27 
after an extended illness. 

Mr. Klug had been a member of the So- 
ciety since 1917 and was an active participant 
in Cleveland Section affairs. From 1921 to 1925 
he was a member of the Storage Battery Divi- 
sion of the Standards Committee and in 1926 
became chairman of the Division. 
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| New 


ANDERSON, EmiL (M) vice-president, An- 
derson Transmission Co., Briarcliff Mano 
N. Y.; (mail) 1907 Park Avenue, New York 
City. 

BLONDE, J. Cart (A) service department 
engineer, Bendix-Eclipse of Ltd., 
Walkerville, Ontario, Canada. 
| CosHaM, ARTHUR H. (A) vice-pres 
Gotfredson Trucks, Ltd., 242 Spadina 
Toronto, Ontario, Canada. 

Coitom, S. H., Jr. (A) consulting engi- 
neer, Pennsylvania Flexible Metallic Tubing 
Co., 72nd Street and Powers Lane, Philadel] 
phia. 

Duonavu, HERMAN Bruce (M) engine de- 
signer, S. R. Dresser Mfg. Co., Bradford, 
Pa.; (mail) 86 School Street. 

Doucias, Matcotm L. (A) general sales 
manager, Dominion Rubber Co., Ltd., Kit- 


j 


Canada, 


ident 


Ave 


chener, Ontario, Canada; (mail) 53 Fairview 

Avenue. 

Evans, Georce Dorsty (J) supervising 
engineer, Municipal Airport, Ann Arbor, 


Mich.; (mail) 613 Packard Street. 

FREEMAN, Epwin W. (A) superintendent 
of operations, Cities Service Oil Co., Ltd., 
Toronto, Ontario, Canada; (mail) 1179 
Yonge Street. 

Go.LpscHMipT, Max (F M) president, Me 
cano, G.M.B.H., Frankfort-a-Main, Germany. 

GRAHAM, Paut Francis (J) electrician, 
Albert H. Smith Co., 33 Shattuck Street, 
Lowell, Mass.; (mail) 83 Newhall Street. 


HaNNUM, CHARLES MARTIN (J) assistant 
to manager, Canyon Placers, Inc., Dedrick, 


Trinity County, Calif. 


ALBERTSON, Scott M., manutacturers rep- 
resentative, Andrews-Albertson Co., Detroit. 
Bampton, Cyrit CuHar es, chief transport 


superintendent, Iraq Petroleum Co. Ltd., 
Haifa, Palestine. 
BUCHANAN, WALTER I., engineer, Perfec- 


| tion Gear Co., Harvey, Ill. 
| CLoutier, E. J., chief body engineer, 
Graham-Paige Motors Corp., Detroit. 
Dopr, ELMer C., chief draftsman, Chrys- 
ler Motor Corp., Highland Park, Mich. 
FAULKNER, Frep L., automotive engineer, 
Armour & Co., Chicago. 
FREEMAN, WALTER R., automotive engi- 
neer, Wagner Electric Corp., St. Louis, Mo. 
GaRDENER, ALLEN F., sales engineer, Th« 
Chicago Rawhide Mfg. Co., Chicago. 
GiLBERT, Grover D., motor vehicle super- 
visor, Illinois Bell Telephone Co., Chicago. 
GILBERT, LEONARD Beck, National ac- 
count salesman, The White Co., Chicago. 


Givens, Ep. S., manager-owner, Givens 
| Products Co., Kansas City, Mo. 
Gopparp, Pau B., factory manager, Uni- 
} versal Products Co., Dearborn, Mich. 
GraBL_E, Epwarp, shop foreman, Auto 


Electric Service Co., Brooklyn, N. Y. 

| GroM_ErR, GEorRGE N., supervisor of moto: 
vehicles, The Mountain States Tel. & Tel 
Co., Denver, Colo. 





Hann, Wii_viaM Perry, member of firn 
Hood & Hahn, Indianapolis, Ind 

Harrison, R. L., president, R. L. Har- 
rison Co. Inc., Albuquerque, N. M 

Haywarp, Henry Francis, works manage 


York Motors, Sydney, Australia 
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Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Tan. 10, 1934, and 
Feb. 10, 1934. 


The various grades of member- 
ship are indicated by: (M) Mem- 


ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 


Foreign Member. 


Harpir, Nertson A. (A) 


vice-president, 


McQuay Norris Mfg. Co. of Canada, Ltd., 
Toronto, Ontario, Canada; (mail) Box 635, 
Toronto g, Ontario, Canada. 

Ho.stein, I. M. (J) 45 Hobson Street, 


East Haven, Conn. 


HoLtTzKEMPER, Epwarp H. (J) laborator: 


assistant, Chevrolet Motor Co., 2117 Hol- 
brook Avenue, Detroit. 
Hunter, Rosert H. (A) vice-president, 


superintendent, Johnson Bus Lines, Inc., 34 
Main Street, Milford, Mass.; (mail) Belling 
ham, Mass. 

InwIN, THomMas H. (A) manager, T. Eaton 
Co., Ltd., Toronto, Ontario, Canada; (mail) 
32 Rivercrest Road, Toronto 9, Ontario 
Canada. 

JAGEMANN, GEORGE N. (M) general su 
perintendent, Eastman Mfg. Co., 1 Nort 
11th Street, Manitowoc, Wis 

JoHNs, Donatp CHARLES (A) supervisor, 
automotive oil sales, Gulf Refining Co., 151 
Locust Street, Philadelphia. 


The applications for membership 
received between Jan. 15, 1934, 
and Feb. 15, 1934, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 





Hurcueson, Capr. JoHn C., motor trans- 
port, Quartermasters Corps, Fort Sill, Okla. 
Lance, A. R., technical director, Swan 
Finch Oil Corp., New York City. 
LEIGHTON, JoHN W., president, Pressed 
Metals of America, Inc., Port Huron, Mich. 
McComps, Stuart C., vice-president 
charge of oil seals, and 


in 


sales production, 


The Chicago Rawhide Manufacturing Co., 
Detroit. 
MeLIN, STEN S., engineer, experimental 


division, Midland Steel Products Inc., Cl 
land. 
MENZEL, H. F., owner, Indianapoli 
tern Works, Indianapolis, Ind 
MEYER, THEODORE F. W., mana; 


peller division, Federal-Mogu! Corp., Detroit. 


eve 


Pat- 


Morse, Howarp H., servic uperint 
dent, Tracey & Co., Inc., Portland, Oreg 

Mount, Witsur S., automotive engin 
Socony-Vacuum Corp., New York Cit 
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Kanpa, M., Mayor M ispecto! ( 
viatio Imperial Japan \rm 177 
Broadway, New York Cit 

Meyer, Wirtspurn E. (M) supervisor of 
equipment, City of Cincinnati, Highway 


Division, 
Fortune 
WiLtiAmM $L. 
Cleveland Graphite 


169 


Cincinnati, Ohio 
Avenue. 

(A) sales engineer, 
Bronze Co., Cleveland; 
General Motors Building, De 


Maintenance 
\ nail ) 


<7 
S<! 


Poos, 


(mail) 
troit 

SCHLINK, FREDERICK JOHN (M) president, 
technical director, Consumers’ Research, 
Inc., Washington, N. J. 

Sears, M. (A) manager, Prismati 
Plug Corp. of America, 14-16 Dunham Piace, 
Brooklyn, N. Y.; (mail) 965 Tiffany Street 
New York City. 

Simpson, JaAMes I. (A) _ vice-president, 
manager, Dunlop Tire & Rubbe: 
Goods Co., Ltd., Toronto, Ontario, Canada 
(mail) 870 Queen Street, East. 


sales 


general 


Spicrr, Donatp H. (J) research engineer, 

Johns-Manville Corp., Manville, N. J.; (mail) 
West Seventh Street, Plainfield, N. J 

CHICKENS, RICHARD (J) student, University 

of Southern California, Los Angeles; (mai 
1230 Sixth Avenue, Laurel, Miss. 


THOMPSON, WILLIAM 


TuLLocu (J) stu- 
dent engineer, Chrysler Corp., Highland 
Park Plant, Detroit (mail) 49 Highland 


Avenue, Highland Park, Mich 
Wats, JoHn H. (M) superintendent, roll- 


Applications Received 


v stock and shops, Middlesex & Boston 
Street Railway Co., 1 Main Street, Wal- 
tham, Ma 

Myers, RAYMOND, servi manager, La 


fayette Motor Sales Inc., Suffern, N. Y. 
Prutton, C. F., 
chemical engineering, C 
plied Science, Cleveland. 
Ropert, Lewis A.,_ instructor, 
Junior College, Duluth, Minn. 
Ropcers, GeorGE C., test engine 
Aeronautical Corp., Paterson, N. J 
RotuH, FRANK, owner, Boro Valve & Brake 
vice, Bronx, N. Y. 
RUMFORD, GEORGE, operating 
Chrysler Motors Corp., Detroit. 
Rutu, JosepH P., president and general 
manager, The Ruth Co., Denver, Colo. 
STEWART, CLIFFORD RICHARD, manage! 
and co-partner, Faber Petroleum Inspection 
Service, San Francisco. 
TainisH, HENRY McNEIL, consulting engi 
necr, 50 Wells St., Toronto, Ont., Canada 
Urtey, Une F., experimental 
Dodge Brothers Corp., Detroit. 
Vann, WituiamM H., chief inspector, Pon 
tiac Motor Co., Pontiac, Mich. 
Watts, CHARLES FRANCIS, mechanic, service, 
Curtiss-Wright Airplane Co., St. Louis, Mo. 
Wess, KENNETH E., student, Case Tech 
nical High School, Detroit. 
Wuite, CuHarces O., field representative, 
Ethyl Gasoline Corp.. Los Angeles. 


associat protessor ol 


ase School of Ap- 
Duluth 
er, Wright 
Se 


manacer, 


engineer, 


WRIGHT, 


Henry THOMAS, manager, H 
Wright Transport, Lambton Mills, Ont., 
Canada. 
ZARO, NICHOLAS J., production managt 
General Motors Peninsular S.A., Barcelona, 
Spain 








2nd Engineering Display Success 


List of Exhibitors 


Aluminum Co. of America 

American Cable Co. 

American Chemical Paint Co. 

Bunting Brass & Bronze Co. 

Campbell, Wyant and Cannon 
Foundry Co. 

Carnegie Steel Co. 

Cermak Westinghouse Lamp Co. 

Cleveland Graphite Bronze Co. 

Continental-Diamond Fibre Co. 

Detroit Edison Co. 

Henry L. Doherty & Co. 

The Dole Valve Co. 

Electric Autolite Co. 

Federal Mogul Corp. 

Gemmer Mfg. Co. 

General Electric Co. 

The Globe Machine & Stamping 
Co. 


Hercules Motors Corp. 


The International Nickel Co., Ine. 


Micromatic Hone Corp. 
Monroe Auto Equipment Co. 
The Perfect Circle Co. 
Thomas Prosser & Son 
R. C. A. Victor Co., Ine. 
Rivett Lathe & Grinder Corp. 
The Skinner Chuck Co. 
Spicer Manufacturing Corp. 
Stromberg-Carlson Telephone 
Mfg. Co. 
Trico Products Corp. 
Tubular Rivet & Stud Co. 
United American Bosch Corp. 


Victor Manufacturing & Gasket 
Co. 


Waukesha Motor Co. 
Wilcox-Rich Corp. 






































Engineers met engineers at the special engineering exhibits 
displayed in connection with the 1934 S.A.E. Annual Meeting. 

Immediately below is pictured a part of the main display 
room which housed over half the exhibits. 

The bottom picture shows the historical panorama set-up 
at the rear of the main meeting room. 
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Keeps Planes Attitude 


e Proper Shape for Combustion 


Independent Springing Considered 
At Three Section Meetings in Month 


® St. Louis 
® Chicago 
® Buffalo 


bsp phases of the independent front- 
wheel suspension problem were treated at 
St. Louis Jan. 17, at Chicago Feb. 6 and at 
Buffalo Feb. 7. 

Over 250 members and guests of the St. 
Louis Section heard Willard Haight, engineer, 
Buick Motor Co. After reviewing the engineer- 
ing changes in the Buick chassis resulting from 
the adoption of independent front-wheel spring- 
ing, Mr. Haight turned to the metallurgical 
problems of the springs themselves. 

Since no manufacturer was found willing to 
produce the springs required for the front 
end suspension within the tolerances required, 
Buick has had to manufacture its own spring 
requirements. The spring material used is 
manganese steel, S.A.E. No. 9260. Life of 
these springs is predicted to be from four to six 
times that of an equivalent leaf spring. 

Manufacturing process consists of first center- 
less grinding the stock to size. Both ends of 
the piece are then heated for a distance of about 
one foot and flat bearing surfaces produced at 
each end. The bar is then heated to 1560 deg. 
fahr. in a neutral atmosphere furnace which 
prevents the formation of scale. No change 
in surface analysis takes place, an important 
consideration since maximum stress occurs on 
the surface. 

Removed from the furnace the spring is 
coiled on a mandrel. After forming it is re- 
heated for hardening—being held at 1610 deg. 
fahr. for 45 min. At the end of the heating 
it is oil quenched after being placed in a fix- 
ture, in the bath the oil fed to the inside of the 
spring thereby quenching the inside portion of 
the coils first. The oil bath is maintained at a 
temperature of 100 deg. fahr. Springs are im- 
mersed 75 sec. Following removal from the 
oil bath, the spring enters the tempering oven 
where it stays for 90 min. at 875 deg. fahr. 
Removed from the oven it is quenched in cold 
water. 

Following this procedure springs are in- 
spected for hardness and, must fall within close 
limits, which are set for a Brinell diameter 
of impression of 0.280 to 0.300. 

The spring is then held in an automatic fix- 
ture at right angles to the faces of two grind- 
ing wheels. Both ends are ground simultane- 
ously. After grinding, each spring is completely 
compressed. It is then allowed to go free and 
its height measured. This height must fall 
within very close limits. As a final check, the 
spring is compressed by a load equal to that it 
must support in the car and its height measured. 
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Springs are then rustproofed. This process 
involves washing with hot water then with 
cold after which they enter the bonderizing 
or rustproofing bath. After drying springs are 
dipped in enamel and baked thereby producing 
a durable elastic finish. 

At Chicago, Maurice Olley, special problems 
engineer, Cadillac Motor Car Co., presented his 
paper which he had read at the Annual Meet- 
ing, on “Independent Wheel Suspension and 
Associated Problems.” Mr. Olley’s paper is 
printed in full elsewhere in this issue. The 
paper was heard by 216 persons at Chicago. 

More than 120 members and guests were 
present at the Buffalo meeting. William J. 
Davidson, General Motors Corp., was the prin- 
cipal speaker. 

In the absence of Fred Cornell, chairman of 
the Buffalo Section, Karl M. Wise, vice-chair- 
man, presided at the meeting. 

Mr. Davidson’s talk was highly entertaining 
and a great deal of added interest was injected 
into the program through the use of sound mo- 
tion-pictures and illustrated slides. During the 
discussion, the speaker reviewed the history of 
the development of independent spring suspen- 
sion by General Motors, dwelling upon the engi- 
neering objectives for which they were striving, 
and explaining in detail how these objectives 
were eventually obtained. 

At the conclusion there was a 
discussion during which Mr. Davidson an- 
swered scores of questions. This impromptu 
discussion, lasting more than an hour and a 
half, proved very enlightening. 

Prior to the meeting Mr. Davidson was a 
guest of the Buffalo Section officers at a dinner 
at the Statler. 


round table 


Lubricant Testing 


Discussed by Moore 
@ So. California 


Under the broad subject of ‘““Modern Methods 
of Evaluating Lubricating Oil”, C. C. Moore, 
Jr., research supervisor, Union Oil Co. of Cali- 
fornia, described at the meeting of the Southern 
California Section on Jan. 12, some of the more 
recently developed methods of test and their 
significance as related to service in an automo- 
bile engine. The speaker stated that he had 
found the Indiana (Rogers) Oxidation Test to 
be the most satisfactory for predicting the stabil- 
ity or oxidation resistance of an oil in service, 
whereas some of the older methods of test, 
such as the Sligh test, apparently did not give 
good correlation. 


e The Truth Without Alloy 


Sections | 


Nine Speakers on Trucks 


The method used to determine lubricating 
value of a motor oil, or the ability of the oil to 
prevent engine wear, was also discussed. This 
method consists in determining the iron content 
of the used lubricating oil at different periods 
throughout the test run, which is equivalent to 
500 miles of operating under normal driving 
conditions. The speaker stated that very inter- 
esting and significant results can be obtained, 
provided extreme care is taken in the cleaning 
and preparation of the engine, and in the 
method of sampling the used oil. 

The speaker explained the method by which 
high viscosity-index and_high-oxidation-resis- 
tance oils can be obtained by means of fatest 
developments in the solvent extraction process 
from selected California crudes. Data were 
submitted indicating that oils produced from 
waxy California crudes by solvent refining and 
propane dewaxing had _ viscosity-temperature 
slopes similar to typical eastern oils of the same 
S.A.E. grade and, when tested by the Indiana 
Oxidation Test, markedly superior oxidation 
resistance to the usual eastern or western lubri- 
cating oils of the same viscosity grade. 

The relationship of flash-point to oil con- 
sumption in service was also discussed, and Mr. 
Moore gave it as his opinion that the general 
relative position of the flash point could be 
taken as an indication of average volatility and 
of the relative consumption of different oils 
under carefully controlled service conditions, 
but that fine differences, such as 20 or 30 deg. 
fahr. had no significance. 

E. Favary, F. C. Patton, and others joined in 
a general discussion of some of the points raised. 


Power to Weight Ratio 
Analyzed by Badertscher 


@ Dayton 


D. K. Badertscher, designing engineer, Hud- 
son Motor Car Co., Detroit, read a paper on 
“Power to Weight Ratio and Car Perform- 
ance” at the Jan. 16 meeting of the Dayton 
Section, which was open jointly to members of 
the Engineers Club. 

Mr. Badertscher’s paper dealt chiefly with the 
development of the Terraplane as a car with 
high-speed and high-acceleration performance. 

Development of a special single-cylinder en- 
gine in which the brake mean-effective-pressure 
was raised from normal-value ranges to 579 |b. 
per sq. in. was described at the Feb. 14 meet- 
ing of the Dayton Section by Ford L. Prescott, 
senior mechanical engineer, U. S. Army Air 
Corps materiel division, Wright Field. Mr. 
Prescott’s topic was ‘New Developments in 
Aircraft Engines”. 

J. A. Roché of Wright Field talked on “New 
Developments in Aircraft” and R. K. Stout of 
Wright Field talked on “Aids to Navigation”. 
Attendance at the meeting was 6s. 
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Cites importance 
Of Obsolescence 


@ Oregon 


The obsolescence factor in motor-vehicle op- 
eration becomes increasingly important with the 
development of vehicles having a high ratio of 
payload to gross weight, according to Harley 
W. Drake, superintendent of garage, Portland 
Gas & Coke Co., who spoke at the Jan. 12 meet- 
ing of the Oregon Section. 

N. R. Craig, United Air Lines, spoke at the 
same meeting on “Progress of Air Transporta- 
tion’’. 

The fleet operator’s first problem is an analy- 
sis of his transportation needs, Mr. Drake 
pointed out. The more costly errors in operat- 
ing are probably experienced at this stage, he 
said, although truck manufacturers have been 
trying for years to assist the operator in this 
respect. 

Several types of depreciation methods were 
discussed and the opinion advanced that no sin- 
gle method was perfect in every respect. Par- 
ticular attention should be given to gasoline 
consumption in choosing a vehicle for a specific 


job, Mr. Drake said. 


6’ T“HE Gyroscope and Its Use in Navigation 

of Air and Water Craft’? was the subject 
at the Feb. 9 meeting of the Oregon Section. 
H. S. Burtis of the Sperry Gyroscope Co., han- 
dled it comprehensively. 

Special attention was given to application of 
the gyro principle and instruments in aviation 
with recent developments in pilots for automatic 
flying. 

Mr. Burtis demonstrated the principles of the 
gyroscope and gyro-compass, giving a history of 
its development and use in seacraft, and then 
dwelling on its application in aircraft. 

When the pilot can see where he is going, 
there is no use for such instruments, but if the 
view is cut off, his sense of direction is gone 
and he is “flying blind’. Then it is impossible 
to fly a given course, the speaker stated. This 
led to invention and use of the artificial hori- 
zon and directional gyro, now on every Army 
and Navy plane and widely used in all aircraft, 
continued the speaker. Dials show what the 
plane does in relation to the earth and indicate 
how to keep the plane in proper attitude. A 
graduated card on the gyroscope shows if the 
plane goes off the course even slightly. These 
two instruments are combined into the instru- 
ment that automatically steers a plane and holds 
it on even keel. The gyro-pilot makes work 
much easier on the human pilot, giving him 
time for proper navigation of the ship, radio 
readings and in event of a forced landing, con- 
centrated attention can be given to that emer- 
gency. 

“Each job is custom built”, said Mr. Burtis. 
“There is careful engineering to meet or fit the 
exact need in every installation. Only the sur- 
face has been scratched as to possibilities, and 
much improvement will be noted in the coming 
years. A gyro-pilot for airplanes is a possibil- 
ity, with new sensitiveness. Even now it is 
possible for a plane to take off the ground, 
reach a certain altitude, hold it, and also hold a 
set-direction, by means of these instruments. 
The gyro-pilot made possible the flight around 
the world of Wiley Post. He had very little 
clear weather and admits that success would 
have been impossible without the robot pilot.” 

The gyroscopic method, he declared, affords 
the only practical method of obtaining a fixed 
reference. Said he: “The gyroscope is unaf- 
fected by external forces caused by turbulent 
air or motion of the airplane, and supplies a 
constant reference to the earth, from which any 
deviation of the airplane can be detected. Im- 
mediate correction is obtained by the use of 
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servo motors which supply the power for 
moving the controls. 

“As soon as the plane has gained the re- 
quired altitude, the automatic pilot is connected 
and immediately takes over the three controls. 
Lateral and longitudinal stability is maintained 
by automatic control of the ailerons and eleva- 
tor, an adjustment being provided for trimming 
the ship for any condition of load. Changes 
of course may be made as desired by means of 
a course adjusting knob. Maneuvers such as 
flat or banked turns or glides may be made 
with precision through use of the pilot. When- 
ever it is desired to take over the controls, this 
pilot may be instantly disconnected by the 
movement of a single lever. 

“An engine-driven air pump supplies the 
air for spinning the gyros and also for the air 
pick-off and air-valve system. An engine-driven 
oil pump delivering 3 gal. per min. at 25 to 
200 lb. pressure, as required, provides the 
power to the pistons for moving the controls. 
The action of the hydraulic servo units is such 
that a large amount of corrective control is 
given quickly for a large departure from the 
course. There is no continuous oscillation, and 
in smooth air the controls will remain almost 
stationary for considerable periods of time. A 
by-pass valve engages or disengages the auto- 
matic control.” 


O.S.U. Branch Hears Grow 


Major Robert W. Grow, U. S. A., was the 
speaker at the Jan. 12 meeting of the Ohio 
State University Student Branch. Major Grow 
is executive officer of the First Cavalry (Mech- 
anized) Regiment. He described the objectives 
of the Army in its motorization and mechaniza- 


tion plans to an audience of 150 who attended 
the meeting. 


At right is the 
Union Pacific 
streamlined train 
recently put into 
transconti- 
nental service. It 
is designed to 
“eruise” at 90 
m.p.h. and to have 
a top speed of 110 


mph. Hubert 
Walker, chief en- 
gineer, American- 


LaFrance & Foam- 
ite Corp., described 
such developments 
to a meeting of the 
Technology Club 
of Syracuse Feb. 
19. The meeting 
was sponsored by 
the Syracuse Sec- 
tion of the Society. 
The train is said to 
weigh 160,000 Ib. 
It has a Diesel-elec- 
tric drive and will 
accommodate 116 


passengers. Three 
similar trains of 
larger capacity 


have been ordered 

by Union Pacific 

from the Pullman 
Co. 


Wide World Photo 
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Meetings on New-Car Topics 
Draw Attendance Near 800 


® Indiana 

® Milwaukee 

® So. California 
® Washington 
@ New England 


ENERAL advances in the engineering of 

1934 automobiles as a topic filled five sec- 
tion programs during the month. At the In- 
diana Section Meeting Feb. 8, D. G. Roos, chief 
engineer, Studebaker Corp., and president of the 
Society, gave a review of the automobile shows 
from the engineering side. 

Herbert Chase, consulting engineer, New 
York, presented “Highlights of the Shows and 
the S.A.E. Annual Meeting” at the Feb. 7 meet- 
ing of the Milwaukee Section. 

The Feb. 9 meeting of the Southern Cali- 
fornia Section heard Ethelbert Favary, consult- 
ing automotive engineer, Los Angeles, on “The 
Latest Developments in Automotive Construc- 
tion as Disclosed in 1934 Models”. The South- 
ern California meeting was held jointly with 
Automotive Boosters Club No. 20. 

Clarence S. Bruce, Bureau of Standards, cov- 
ered the engineering features of 1934 cars at 
the January meeting of the Washington Section. 

On the Feb. 13 program of the New England 
Section Prof. Dean A. Fales, automotive engi- 
neering department, Massachusetts Institute of 
Technology, spoke on ‘Novel Features ot the 
New Models”’. 

Large attendance turned out at each of the 
meetings mentioned. At Milwaukee, 50 heard 
Mr. Chase; at Washington, 75 were present for 
the meeting; 215 heard Mr. Roos at Indianap- 
olis; and 225 attended the New England meeting. 


eo 
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Bull Presents 


Tire-Noise Paper 


@ Cleveland 

Dr. A. W. Bull, research division, United 

States Rubber Co., gave his paper on “Tire 

Noise” at the Feb. 21 meeting of the Canadian 

Section. Dr. Sidney M. Cadwell, director de- 

velopment division, tire department, U. S. Tire 
Co., Inc., was present at the meeting. 


Combustion Chambers 
Reviewed by Jardine 


@ Cleveland 


“Aluminum Combustion Chambers’ was the 
topic presented at the Feb. 12 meeting of the 
Cleveland Section. The speaker was Frank 
Jardine, chief engineer, castings division, Alumi- 
num Co. of America. Mr. Jardine told of the 
development of aluminum-alloy cylinder heads 
and the characteristics of various combustion 
chambers. Members and guests of the Section 
numbered 130 at the meeting. Discussers were 
many, including A. T. Colwell, T. S. Kemble, 
Ferdinand Jehle, W. S. Howard, A. O. Willey 
and A. J. Scaife. 


*““Naked Truth’? Told 


At Unreported Meeting 
@ Philadelphia 


The Philadelphia Section held its annual 
“naked truth” meeting Feb. 14 with John A. C. 
Warner, general manager of the Society in the 
chair. Speakers are encouraged to tell all, with 
the proviso that they will not be reported in 
print. 

The speakers at the session were Walter Graf, 
Edward G. Budd Mfg. Co.; Joseph Geschelin 
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and W. K. Toboldt, Chilton Co., and E. B. 
Neil, N. W. Ayer and Son. 

James W. Cottrell, technical editor, Commer- 
cial Car Journal, one of the leading spirits in 
the institution of the meeting, was not able to 
be present because of the illness which later re- 
sulted in his death (reported elsewhere in this 
issue). 


Science of Metals 


Described by Mehl 


@ Indiana 
A paper on “The Science of Metals” was 
presented at the Jan. 10 meeting of the Indiana 
Section by R. F. Mehl, director, Bureau of 
Metallurgical Research, Carnegie Institute, Pitts- 
burgh. Dinner preceding the meeting was at- 
tended by 65 persons and the meeting drew a 
total of 115, being held jointly with the Indian- 
apolis Chapter, American Society for Steel 
Treating. 


Nine Speakers Tell 
Of Truck Designing 


@ Metropolitan 

The opening of the Feb. 15 meeting of the 
Metropolitan Section saw a speakers’ platform 
loaded with truck engineering talent. No less 
than nine leading engineers spoke on the pro- 
gram, which was based on the general topic 
of “How Truck Engineering Design Reduces 
Maintenance Costs’’. 

The speakers, in the order of their appear- 
ance, were: Frank G. Alborn, chief engineer, 
White Motor Co., Cleveland; G. Waine Thomas, 
executive engineer, Reo Motor Car Co., Lan- 
sing, Mich.; Merrill C. Horine, sales promotion 
manager, International Motor Co., New York; 
A. W. Scarratt, chief engineer motor trucks, 
International Harvester Co., Chicago; O. K. 


Kelly, development engineer, General Motors 
Truck Corp., Pontiac, Mich.; Charles Kynock, 
Dodge Bros. Corp., Detroit; Alex Taub, develop- 
ment engineer, Chevrolet Motor Co., Detroit; 
G. H. Scragg, executive, Brockway Motor Co., 
Inc., New York; and Adolf Gelpke, assistant 
chief engineer, Autocar Co., Ardmore, Pa. 

Walter S. Peper, Section chairman, introduced 
F. K. Glynn, engineer, operation and main- 
tenance of automotive equipment, American 
Telephone & Telegraph Co., New York, who 
conducted the meeting. 

Dinner preceding the meeting was attended 
by 162 members and guests. The meeting 
itself drew 350, including members of the Auto- 
motive Service Association of New York, who 
had been invited. 


Fashion Show 
For Ladies’ Night 


@ Detroit 
A fashion show and plenty of entertainment 
were scheduled for the “ladies’ night” to be 
held by the Detroit Section, Feb. 21. Dorene, 
queen of the accordion, who entertained dur- 
ing the Annual Meeting Dinner was booked for 
a return engagement. Eddie Griffith and his 
orchestra played for the singers and for dancing. 
Dinner was at seven, with dancing until one. 
Stags attending got seats at special front-row 
tables. 


M.LT. Students Tour 


Nineteen members of the Massachusetts In- 
stitute of Technology Student Branch of the 
Society signed up for a mid-year inspection tour 
beginning Jan. 29. The tour included a variety 
of automotive plants in New England and New 
York. While in New York members of the 
group were entertained at dinner by officers of 
the Metropolitan Section. 





S.A.E. Summer Meeting 
Saranac Inn, Saranac Lake, 
June 17-22, 1934. 


New York, 
Baltimore—March 8 

Engineers Club of Baltimore; dinner 6:30 
P.M. 
Some Aspects of Commercial Aviation— 
Charles Froesch, general service manager, 
General Aviation Mfg. Corp. 


Canadian—March 21 
Royal York Hotel, Toronto; dinner 7:00 
P.M. 
Review of Piston Ring and Cylinder Devel- 
opment—H. M. Bramberry, engineer, Per- 
fect Circle Co. 
Chicago—March 6 
Crystal Hotel 
6:45 P.M. 
Past Chairmen’s Night—Diesel and Tractor 
Meeting. Development of Diesel Engines for 
Industrial and Agricultural Tractors—C. B. 


Room, 


Sherman; dinner 


Jahnke, research engineer, International 
Harvester Co. 
Economics of Development and Use of 


Tractors—A. P. Yerkes, 

Farming. 

Cleveland—March 12 
Cleveland Club; dinner 6:30 P.M. 

The All-Service Vehicle—Martin Schreiber, 


Editor, Tractor 


Meetings Calendar 


general manager in charge of plant, Public 
Service Coordinated Transport. 
Dayton—March 12 

Engineers Club; 8:00 P.M. 
Joint Meeting with the Dayton Chapter of 
the American Society for Testing Materials. 
Speaker—Owen C. Jones, Linde Air Prod- 
ucts Co. 
Indiana—March 15 


The Athenaeum, Indianapolis; dinner 6:30 


P.M. 


Aviation meeting. 


Kansas City—March 9 
Steuben Club; dinner 7:00 P.M. 
Dinner dance and bridge party. 


Metropolitan—March 15 
The Roger Smith, 4o E. 
York; dinner 6:30 P.M. 
Spark-Ignition Oil Engines—F.H.Dutcher, 
mechanical engineering dept., Columbia 
University; F. C. Mock, research engineer, 


41st St., New 


Bendix Research Corp.; Dr. Maurice J. 
Zucrow. 
Milwaukee—March 7 

City Club of Milwaukee; dinner 6:30 


P.M. 


Indicator Diagram Analysis with Respect to 
Effective Combustion—J. C. Slonneger, ex- 


perimental engineer, and Hans Fischer, re- 
search and diesel engineer, Falk Corp. 


New England—March 13 


Eastern Massachusetts St. Railway, Cam- 
pello Shops, Brockton, Mass.; dinner 6:30 
P.M. 
Modern Motor Bus Maintenance and Shop 
Practice—W. C. Bolt, superintendent of roll- 
ing stock, Eastern Massachusetts Street Rail- 
way. 
Philadelphia—March 7 

Inquirer Bldg.; dinner 6:30 P.M. 


Lubrication, with Special Reference to the 
Use of Lighter Oils—H. C. Mougey, chief 
chemist and assistant technical director, Gen- 
eral Motors Research Laboratories. 


Southern California—March 24 
Jonathan Club, Los Angeles; dinner 7:00 
P.M. 


Eighth annual dinner dance and entertain- 
ment. 


Washington—March 7 


University Club, Washington, D. C.; din- 
ner 6:30 P.M. 
Automotive and Railplane Transportation— 
William B. Stout, president, Stout Engineer- 
ing Laboratories, Inc. 
Discussion by Joseph B. Eastman, Federal 
Coordinator of Transportation. 
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Papers Available in Mimeographed Form 





NTIL current supplies are exhausted, copies of the papers 
listed are available in mimeographed form at a cost 
of 25 cents per copy to members; and at 50 cents per copy to 


non-members. 


Orders must be accompanied by remittance and should be 
addressed to Sessions Secretary, Society of Automotive Engi- 


neers, 29 West 39th St., New York, N. Y. 





Almen, J. O., and Wilson, E. E. 


Analysis of Intake Silencer Problems 


Barnard, D. P.; Barnard, E. R.; Rogers, 


T. H.; Shoemaker, B. E.; and Wilkin, 
R. BE. 


Causes and Effects of Sludge Formation 
in Motor Oils 


Bleicher, C. FE. 


External Broaching 


Boelter, L., and Rusk, D. O. 


The Relation of the Mechanical Con- 
struction of Headlamps to Their 
Performance Upon the Roadway 


Bogan, R. A. 
Abuses on the Road by Operators 


Brettell, Clinton 


How Economies in Motor Vehicle 
Operation Can Be Effected from an 
Operator’s Standpoint 


Briggs, Commander W., and Fox, M. L. 
Body Noise 


Broulhiet, Georges 


Quality Objectives for Engineers—An 
official communication from _ the 
Societe des Ingenieurs de  Automo- 
bile de France 


Brown, W. C., and Roper, V. J. 
The Well-Lighted Car 


Bull, A. W. 
Tire Noise 
Chandler, F. F. 


Notes on Steering 


DeSmet, E. C. 
Planography—The New 
Surface Design 


Science of 


Falge, R. N. 
Modern Headlighting Requirements 


Fisher, J. B. 


Combustion Problems on Automotive 


Diesel Engines 


Engine Design from Wear and Mainte- 


nance Viewpoint 


Fisher, J. B., and Bower, L. L. 


Trends in Tractor Engine Design 





Fitzsimmons, J. T. 


Problems and Tendencies in Electrical 
Equipment 


Fodor, Nicholas 


Hydraulics of HighSpeed Fuel In- 
jection 


Foley, Hamilton 


Manufacture and Magnetic Inspection 
of Hollow-Steel Propellers 


Frye, Jack 
Aircraft 
Service 


Scheduled 


Maintenance on 


Gagg, R. F., and Farrar, E. V. 


Prediction of Altitude Performance of 
Aircraft Engines with Gear-Driven 
Superchargers 


Haarz, W. G., Jr. 
Beauty Sells Cars in 1934 


Hazard, S., Jr. 
Sound Absorption and Deadening 


Horner, F. C. 


Looking Forward in the Field of 
Transportation 


Hunsaker, J. C. 
Airships for Commercial Purposes 


Jacoby, E. R. 


Practical Design Consideration of the 
Internal Combustion Engine  Struc- 
ture 


Johnson, W. M. 


A Résumé—and Some Conclusions 


Kuttner, Julius, and Rippere, J. B. 


Ignition Delay of Diesel Fuels Meas- 
ured by Bouncing Pin in C.F.R. 


Engine 


Lansing, R. P. 
Starters for Diesel Engines 


Lichty, L. C., and Carson, G. B. 


Engine Friction Analysis 


Macauley, J. B. 


Fuel Economy from the Engine De- 


signer’s Point of View 
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Marble, J. C. 
The Lysholm-Smith Hydraulic Torque 
Converter 
Moss, F. A. 
Air Conditioning and Relative Refine- 
ments for Auto Bodies 


Norris, R. F. 


The Automobile Motor Considered as 
a Sound Source 


Nutt, Arthur 
Detonation Rating of Aviation Fuels 


Orr, J. M. 


Predetermined Operating Require- 
ments for Purchasing Equipment 


Peterson, C. D. 
Multi-Range Transmissions 


Prescott, F. L. 
High-Output Poppet-Valve Cylinders 


Prudden, T. M. 
Noise Treatment in the Automobile 


Rendel, T. B. 
European Automotive Diesels 


Robertson, D. D. 


Hydraulic Action 
Design 


in Piston Ring 


Rothrock, A. M. 


A Photographic Study of Combustion 
in a High-Speed Compression-I gni- 
tion Engine 


Shepard, E. H. 
The Economy Fallacy 


Smith, C. W. 


Comparative Tests of Pneumatic Tires 
and Steel Wheels on Farm Tractors 
in Agricultural Operations 


Stewart, J. P., and Risk, T. H. 
Factors Affecting Oil Consumption 


Taub, Alex 
Engine Mountings 


Teetor, R. R. 


Conformity of Cylinders, Pistons and 
Rings 


Treiber, O. D. 


Factors in Automotive Diesel Devel- 
opment 


Wheatley, J. B. 
The Theory of Rotating-Wing Aircraft 


White, L. T. 
Why Waste Fuel Through the Exhaust? 
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A $700 Airplane? 


(Continued from page 16) 


A comprehensive summary of several of the design ques- 
tions to be solved was given by Henry S. Cocklin, aero- 
nautical engineer associated with many Navy plane develop- 
ments. Part of Mr. Cocklin’s discussion follows: 

“From a sales angle”, he said, “the plane must be in a 
class so far unknown. Present day ‘flivver’ planes are waved 
aside as not suitable. Such planes today are most certainly 
not ‘all metal’. They do not have a close resemblance to the 


popularly accepted transport of the day. They cannot be 





Ewing Y. Mitchell, assistant secretary of Commerce, 
is ex-officio chairman of a committee appointed through 
the Aeronautics Branch to study various phases of the 
problem of producing a light airplane in quantities. 
The main committee has several divisions as follows: 


To Confer with the Aircraft Industry: Eugene L. Vidal, 
director of aeronautics, chairman; Edward P. Warner, 
representing the Society of Automotive Engineers; and 
Leighton W. Rogers, executive vice-president, Aeronau- 
tical Chamber of Commerce, representing the Chamber. 


To Study Details of Plane and Engine: Col. J. Carroll 
Cone, representing the National Aeronautic Association, 
ehairman; Dr. George W. Lewis, National Advisory Com- 
mittee for Aeronautics; and Major C. W. Howard, Army 
Air Corps. 


To Study the Promotional Phase: Capt. Alford J. Wil- 
liams, American Petroleum Institute, chairman; Robert 
B. Renfro, editor Sportsman Pilot; Fred. L. Smith, Na- 
tional Association of Aviation Officials; and Amelia 
Earhart. 


Technical Committee to Confer with Full Committee: 
Luther Harris, special assistant to the director of Aero- 
nautics, chairman; John H. Geisse, chief of the manufac- 
turing inspection service; and Richard C. Gazley, chief 
of the engineering section. 





regarded with the same satisfaction as the low-priced auto 
mobile of the day. 

“When the question of performance is considered, several 
serious factors are encountered. Even a comparison of the 
component parts of the automobile and the airplane sheds 


its unfavorable shadow on the latter: 


The Automobile The Airplane 


1. The engine, etc. 1. The engine, etc. 
2. The body 


Ne 


The body 


3. The chassis 3. The landing gear 
4. The wings 
5s. The tail surfaces 


“Of the first three items—the engine, the body and the 
landing gear—only the running gear is inherently the more 
complex on the automobile. There is nothing comparable 
to the wing and empennage of an airplane required on the 
land vehicle. These two items alone. have been running ap 
proximately 35 to 45 per cent of the cost of the airplane. 
This general comparison is made on the basis of the suc 
cessful models of all-metal airplanes of the day. 

“T have conceded the remote possibility of creating a show 
room model of the ‘flivver’ airplane by using the materials 
and methods of the automobile. But it is when the question 
of materials comes up that the difficulty really presents itself. 
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“Bodies for automobiles are being built for from $20 to $40 
completely pressed and assembled. These are made from 
cheap low-carbon steel. Such material when studied from a 
strength-weight basis would result in a body from two to 
three times as heavy as produced for the popular transports 
of the day. 

“A few years ago when biplanes and externally-supported 
monoplanes were popular, structures were built which re 
sulted in airplanes which carried 60 per cent of their gross in 
useful load. The present low-wing internally stressed, all- 
metal body jobs are well designed when they carry 40 per cent 
of their gross in useful load. And these are made from the 
best materials known from the weight-strength viewpoint. 
Only the alloys of aluminum and steel are suitable for the 
craft under discussion and these have not been successfully 
manufactured into either airplanes or automobiles by the 
methods used on the latter. 

“The cost of producing wings and bodies of the alloys 
required have been so many thousand per cent higher than 
the cost of auto bodies in mild steels that no comparison 
would be constructive. The aircraft engineer must simplify 
in order to produce lower-priced goods! Simplification will 
result in greater weights going into the weight empty. 

“If we consider the limit to be two pounds of airplane to 
one pound of useful load, it will take very little figuring to 
show that the plane must weigh about 1000 |b. and the gross 
weight may run to 1500 lb. Since nearly all of the 1ooo lb. 
would be alloy materials, the cost of the material, without 
any work done upon it, may be of interest. Deduct 200 lb. 
for engine and accessories. Eight hundred pounds of alumi 
num alloy bought in 4000-ton lots would cost (in the gages 
likely to be used) about $360. This is more than half of the 
selling price for material alone—no engine or propeller, no 
manufacturing or assembling costs are included; no sales 
expense or profit have been considered.” 

The opinions given above in some detail are representative 
of those indicated present in the minds of many of those 
who attended the Philadelphia Section meeting at which 
Mr. Neely’s remarks were presented. Many other opinions 
were advanced on particular phases of the problem. Kern 
Dodge, former director of public safety in Philadelphia, and 
an aviation enthusiast of long standing, complimented the 
National administration on the sponsoring of a sound and 
constructive idea for the advancement of an industry. There 
was hearty applause. 

From the technical side, sporadic discussion centered on the 
desirability of the low-wing vs. the high-wing plane from 
the standpoints of increased visibility in the hands of inex 
perienced operators and safety in minor crashes. 

A well-known engine designer gave it as his considered 
opinion that engines could be built at a price to be included 
in the $700 range. 

Several designers interested in various types of rotating 
wing aircraft offered the possibility that such aircraft might 
meet the need for higher safety factors considered necessary 
with a large increase in the number of planes in the air. 

The temper of the discussion was such that most of the 
remarks were offered to illuminate corners of a problem 
which is necessarily of multiform nature. No single meeting 
could hope to do more than scratch it. 
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A Swift Messenger in Time of Need 


To EVERYBODY there comes, sud- 
denly, the great emergency — the 
occasion when, regardless of all else, 
the desperate human need stands 
first and alone. 

To find somebody, to get some- 
hody’s advice, to bring somebody 
quickly, to learn somebody’s final 
answer is for the moment the one, 
all-important purpose. 

Have you ever stopped to con- 
sider how great a part the telephone 
plays in the meeting of such 
emergencies ? 

Even our daily routine is a 


succession of lesser emergencies. 


BELL 


TELEPHONE 


Satisfactory living in this compli- 
cated world consists largely in 
grasping situations as they arise, 
one after another — solving each 
one promptly, finally, and then get- 
ting on to the next. 

We have only so much time. With 
the world about us speeded up, we 
cannot afford to live a life vexed by 
uncertainties, frustrated by delays, 
cluttered with tasks undone. We 
dare not be always just a little 
too late. 

It is because of all this that the 
telephone is so essential and help- 


ful in the daily life of so many 


SYSTEM 


people. To millions of homes it 
brings security, happiness and the 


opportunity for larger achievement. 


Your home is safer —life moves 
more smoothly — when you have 
extension telephones in the rooms 
you use most. The cost is small, 
especially when you consider the 
time and steps saved, the increased 
comfort and privacy. Installation 
can be made quickly, at the time 
you set. Just call the Business Office 
of your local Bell Telephone 


Company. 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Nineteenth Annual Report of the National Advisory Committee 
for Aeronautics, 1933 


Administrative Report Without Technical Reports; 35 pp. Price, 10 


cents. {| A-1 | 
Strength Tests of Thin-Walled Duralumin Cylinders in Com- 
pression 
By Eugene E. 
illustrated. 


Lundquist. 
Price, 10 cents. 


N.A.C.A. Report No. 47 


3, 1933; 20 pp., 


[A-1] 


Wing Pressure Distribution and Rotor-Blade Motion of an Auto- 
giro as Determined in Flight 


By John B. Wheatley. N.A.C.A. Report 


illustrated. Price, 5 cents. 


No. 475, 1933; 11 pp., 


{ A-1]} 


| Stability of Thin-Walled Tubes under Torsion 


trated. 


sy L. H. Donnell. 


N.A.C.A. Report No. 479, 1933; 24 pp., illus- 
Price, 10 cents. 


[A-1] 
The Effect of Spray Strips on a Model of the P3M-1 Flying- 
Boat Hull 
By John R. Dawson. N. 


1933; 7 pp., 12 figs. 


A.C.A. Technical Note No. 482, December, 


{A-1] 


| Charts for Determining the Pitching Moment of Tapered Wings 


| 


Motorluftschiffahrt, Vol. 
| Technical 


with Sweepback and Twist 


By Raymond F. Anderson. N.A.C.A. 
December, 1933; 19 pp., 5 figs. 


Technical 


Note No. 483, 
[A-1] 


A Method of Calculating the Performance of Controllable Pro- 
pellers with Sample Computations 
By Edwin P. Hartman. N.A.C.A. Technical Note No. 484, January, 
1934; 24 pp., [A-1] 


15 figs. 


The Effect of Trim Angle on the Take-Off Performance of a 
Flying Boat 


By James M. Shoemaker and John R. Dawson. 
Note No. 486, January, 1934; 15 pp., 8 figs. 


N.A.C.A. Technical 
{[A-1] 


Tests of Three Tapered Airfoils Based on the N.A.C.A. 2200, 
The N.A.C.A.-M1, and The Clark Y Sections 
By Raymond F. Anderson. N.A.C.A. Technical Note No. 487, Janu- 
ary, 1934; [A-1] 


8 pp., 5 figs. 


A Complete Tank Test of a Flying-Boat Hull with a Pointed 
Step—N.A.C.A. Model No. 22 


By James M. Shoemaker. N.A.C.A. 


ruary, 1934; 15 pp., 16 figs. 


Technical Note No. 488, Feb- 


[A-1) 


Practical Experiences with Lightning Discharges to Airplanes 
By Heinrich Koppe. Translated from Zeitschrift fir Flugtechnik und 
24, No. 21, November 4, 1933. N.A.C.A. 
No. 730, December, 1933; 15 pp., 21 figs. 

{A-1] 


Memorandum 


Aerodynamic Principles of the Direct Lifting Propeller 
By Martin Schrenk. Translated from Zeitschrift fiir Flugtechmik und 
Motorluftschiffahrt, Vol. 24, Nos. 15, 16, and 17, August 14, August 
28, and September 14, 1933; Verlag von R. Oldenbourg, Miinchen und 
(Continued on page 38) 
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New Members Qualified 


AITKEN, Murray (J) draftsman, assistant 
engineer, Kenworth Motor Truck Corp., Yale 
and Mercer, Seattle, Wash.; (mail) 3412- 
61st Avenue, South West. 


ALLEN, Ernest H. (A) owner, manager, 
Allen Battery Co., 622 North West Flanders 
Street, Portland, Ore. 


CHAPMAN, Percy H. (A) general man- 
ager, Long Mfg. Co., Ltd., 44 Edna Street, 
East Windsor, Ontario, Canada. 


Cor.ess, Lee M. (J) laboratory assistant, 
Chevrolet Motor Co., 2117 Holbrook, De- 
troit; (mail) 178 Dakota, West. 

Draper, CHARLES STARK (M) research as- 
sociate, Massachusetts Institute of 
nology, Cambridge, Mass. 


Tech- 


Evans, Percy C. (A) sales and service, 
\. Schrader’s Son, Inc., 334 King Street, 
East, Toronto, Ontario, Canada. 

FANNING, STEPHEN A. (A) office super- 
visor, Bendix Eclipse of Canada, Ltd., Argyle 
Road, Walkerville, Ontario, Canada. 


FREEMAN, Epwin W. (A) superintendent 
of operations, Cities Service Oil Co., Ltd., 
Toronto, Ontario, Canada; (mail) 1179 
Yonge Street. 

Funrinc, Gustave (M) service manager, 
Metropolitan Distributors, Inc., s5o01-1oth 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed: into member- 
ship between Feb. 10, 1934, and 
March 10, 1934. 


The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 
Foreign Member. 


Avenue, New York City; (mail) 38 Lin 
coln Avenue, Rahway, N. J. 


Louriz, Eucene Josepu (J) junior engi 
neer, Chrysler Corp., Detroit; (mail) 95 
Tennyson Avenue, Highland Park, Mich. 


MarKLUND, Victor R. (A) superintendent 
of maintenance, Tompkins Bus Corp., 735 
Richmond Road, Stapleton, S. I., N. Y.; 
(mail) 318 Jefferson Boulevard, Annadale, 
ae ae a 


Marousek, STEPHEN L. (J) experimental 
engineer, O. & S. Bearing Co., 303 South 
Livernois, Detroit; (mail) 5135 lLonyo 
Boulevard. 


McGraw, WiiiiamM E. (M) export engi- 
neer, Chrysler Corp., Windsor, Ontario, 
Canada. 


Minces, A. J. (J) junior engineer, Busch 
Sulzer Bros. Diesel Engine Co., Second and 
Utah Street, St. Louis, Mo.; (mail) 4046 
Humphrey Street. 


Mutrcu, Kennetu H. (A) service man- 
ager, Wentworth & Irwin, Inc., 3334 North 
East 44th Avenue, Portland, Ore. 


SANDERSON, JAMES R. (A) vice-president, 
Petroleum Conversion Corp., 90 West Street, 
New York City. 


SeLcsy, Locan Fraser (A) department 
manager, Ontario Motor League, Toronto, 
Ontario, Canada. 


TEIGELER, WarREN F. (J) technical clerk, 
W. R. Grace & Co., 7 Hanover Square, New 
York City. 


Upprecrove, Henry T., Jr. (J) assistant in 
aeronautics, New York University, Univer- 
sity Heights, New York City; (mail) Box 
21, University Heights. 


Wexts, Epwarp H., Jr. (J) staff manager, 
motor bus division, Johns-Manville Corp., 22 


East goth Street, New York City; (mail) 
51 West 81st Street. 


Applications Received 


ANDERSON, Davin R., manager automo- 
tive division, Berry Brothers, Inc., Detroit. 

ANDERSON, Mervit. Victor, parts man- 
ager, General Motors Truck Co., Chicago. 


ATKINSON, JosEpH HERBERT, department 
manager, Pittsburgh Plate Glass Co., De- 
troit. 


BEARDSLEY, RayMonp R., assistant sale 
manager, Sealed Power Corp., Muskegon, 


Mich. 

BenGE, Frank H., development engineer, 
Continental Diamond Fibre Co.. Newark, 
Del. 


Berc, Siva Manrorp, sales engineer, 


Stewart Warner Corp., Detroit. 


BLEISTEIN, Dr. ING. WALTER S., consult- 
ing engineer, 15 Park Row, New York City. 
Cypuers, W. D., assistant general man- 


ager of sales, Marathon Oil Co., Tulsa, 
Okla. 


Esposiro, Parrick S., partner and man- 
ager, Coastwise, Auto Repair Co., Brooklyn, 
N. ds 

Evans, Harry C., manager, Valvoline Oil 
Co., Seattle, Wash. 


Evison, SAMUEL J., salesman, Dole Valve 
Co., Chicago. 


Hamer, Witi1AM Ropserts, service man- 
ager, General Motors Peninsular S. A., Bar- 
celona, Spain. 


The applications for membership 
received between Feb. 15, 1934, and 
March 15, 1934, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 





HartNeEtTT, LAURENCE JOHN, managing di- 
rector, General Motors Holdens Ltd., Mel- 
bourne, Australia. 


HENDERSON, CLAupE Lyre, mechanical 
engineer, Public Works Department, Perth, 
Western Australia. 

Jessup, G. Carr, Golf Road, Riverton, 
N. J. 

KNUDSEN, WILLIAM J., executive vice- 
president, General Motors Corp., Detroit. 

Ler, Herpert, service engineer, The 


Light Production Co., Ltd., London S. W. 1, 
England. 


Martin, CuHaries JAMES, chief engineer, 
F. Coleman & Sons, Detroit. 


Martuis, Emice E. C., president, Mathis 
S. A., Strasbourg-Meinau, France. 


McDurr. Amos J., New England Man- 
ager, D. A. Stuart & Co., Chicago. 


McReavy, Irvine S., Detroit representa- 
tive, Ingersoll Milling Machine Co., Rock 
ford, Ill. 


Newe.i, ArtHur Tucker, chief engineer, 
Air Associates, Inc., Garden City, N. Y. 

Norris, R. F., research engineer, C. F. 
3urgess Laboratories Inc., Madison, Wis. 


Pratt, Frep, sales 
Motors Corp., Chicago. 


manager, General 


Ormiston, GERALD, controller of factories, 
Dunlop Perdriau Rubber Co. Ltd., Mel- 
bourne, Australia. 


RossNER, EMery, mechanical engineer, In- 
ternational Motor Co., Allentown, Pa. 


SHockey, Ei G., consulting engineering 
and product development, Cumberland, Md. 


TaLzot, Joun F., mechanic, foreman, 
R. M. Transport Co. Ltd., Rotorua, N. Z. 


Van Der Stuys, WiLLIAM, JR., instructor, 
Stevens Inst. of Technology, Hoboken, N. J. 


Virz, Pau, superintendent, of mainte- 
nance, Arrow Carrier Corp., Paterson, N. J. 


Wuirer, Lysanper T., sales, Henry L. 
Doherty & Co., New York City. 


Wiser, G. R., president, Blood Brothers 
Machine Co., Allegan, Mich. 


April, 1934 





Admiral Emory S. Land, chief of the 
Rureau of Construction and Repair, Navy De- 
partment, has agreed to act as chairman of the 
committee which awards the Collier Trophy 
for an outstanding aeronautical accomplish- 
ment of the past year. Other members of the 
Society who will serve on the committee are 
Edgar S. Gorrell, president, Stutz Motor Car 
Co. of America, and Clarence M. Young, for- 
mer assistant secretary of Commerce tor Aero- 
nautics. 

Of past awards of the Collier Trophy, all 
but two have gone to a member of the So- 
ciety. Recipients were Glenn L. Martin, O) 
ville Wright, Grover C. Loening, Charles L. 
Lawrance and Harold F. Pitcairn. 


]. F. Winchester, supervisor of motor 
equipment, Standard Oil Co. of N. J., has 


moved his headquarters to 26 Broadway, New 
York City. 


|]. Howard Pile has been elected vice- 
president of the Chek-Chart Corp., Chicago. 
He continues as editor for the Corporation. 


J. A. Purvis has been appointed associate 
editor of Chek-Chart. He was formerly tech- 
nical editor of the Automobile Trade Journal 


and recently was advertising manager for the 
Weaver Mfg. Co. 


Paul H. Geyser, president of the Terminal 
Cab Corp., has moved his offices to 1209 Gen- 


eral Motors Bldg., 1775 Broadway, New York 
City. 
Glenn S&S. Whitham, manager, Charles 


Street Garage Co., Boston, has been appointed 
a member of the Code Authority for the Motor 
Vehicle Storage and Parking Trade 


G. S. Whitham 





Preble 





T. L. Preble has joined the Tide Wate: 
Oil Co., New York City, as supervisor of auto- 
motive equipment. Mr. Preble was manager of 
the Pierce-Arrow Division of the White Co. 
and more recently has been connected with 


the sales department of the General Motors 
Truck Co. 
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What Members Are Doing 


. a 
awn c ‘e] 
Personal Opinions | 
(Being terse phrases spoken or written by 
Members or by their guests and ferreted 
from their context by an editor in an in- 
quiring mood) 


The manufacturer who will be able to 
offer a 1200 to 1500 hp. engine for equip- 
ment in a 15 to 20-passenger, single- 
engined airplane probably will have a 
profitable market.—Charles Froesch 


> 





The manufacturer has been trying for 
assist the fleet operator. Most 
every one, however, has had considerable 
experience with vehicle salesmen who 
knew no more about transportation prob- 
lems than a dry-goods salesman. There 
has been lately a very different trend. The | 
attitude of the vehicle salesman toward 
transportation engineering has shown im- 


provement. Harley W. Drake 
+ 


years to 


It is a well-known fact that many gaso- 
line carburetor engines give results, both 
as to power and economy, which cannot 
which could be 
were taken 
equal homo- 
geneous mixtures which would burn com- 
vletely, distributed to all the cylin- | 


time.—F. H. Dutcher 
> 


be considered good and 
much improved 


to insure that 


proper care 


charges of 


were 
der all the 


Revardless of differences in detail, the 
following is probably true for all exhaust- 

is vaporizing schemes using the divided 
air principle: they precision of | 
their muxture-forming 
standard carburetors, are 
difficulties, tend to give 
flexibility and are 


Dr. M. | 


require 
action in means, 
liable 


inferior 


cannot use 
to service 
more cost] to build. 


Zu rou 


+ 


For aircraft, I believe we will in a féw 
irs arrive at a new 
ignition, fuel 


having 


high 


engine using spark 


injection and a special fuel 
high anti-detonation qualities and 


B.t.u. content per pound. It prob- 


ably will be a two-cylce or four-cycle with 
the combustion chamber scavenged.—F. 

Cc Mock 

Stanley Whitworth is supervisor of ap- 


praisals for the Studebaker Corp., South Bend, 
Ind. He has been an industrial consultant in 
South Bend for some time previous to his 
new association. 


C. B. Stebbins is vice-president and treas- 
urer of the Taylor Management Engineering 
Corp., New York City. He was Eastern repre- 
sentative for the Waukesha Motor Co. 
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Vincent P. Rumely has returned to the 
Hudson Motor Car Co. as division superin- 
tendent in charge of trimming, car assembling, 
and domestic and export shipping. 


Earl H. Smith has Packard 
Motor Car Co., Detroit, as development engi- 


neer. He was assistant chief engineer, Pontiac 
Motor Co. 


joined the 


I.A.E. Secretary Retires 


Basil H. Joy, since 1910 secretary of the In- 
sttution of Automobile Engineers (London), 
has resigned because of ill health. In reply to 
the communication from the I.A.E. announcing 





Basil H. Joy 


Warner, sec- 
society, re 


have always 


Mr. Joy’s retirement, John A. C. 
retary and general manager of the 
“We 
counted Mr. Joy among our most helpful friends 
and associates, although we have never had 
the pleasure of meeting him personally. 

“Undoubtedly the Institution will suffer a 
great loss because of his resignation.” 

Brian G. Robbins, assistant secretary of the 
I.A.E., becomes acting secretary with Mr. Joy’s 


resignation. Che effective as ot 
March 6. 


plied in part as follows: 


change 1s 


Henry H. Valpey is doing experimental 
engineering for the Eaton Mfg. Co., Cleveland 
He was service manager for the Long Mfg. Co., 
Detroit. 


Glenn Muffly’s new address 1 
ford Place, Springfield, Ohio. 


1827 Strat- 


R. S. Plexico, formerly designing engineer, 
Cole Engineering Co., Detroit, has joined the 
Chevrolet Motor Co. as assistant to the engi- 
neer in charge of chassis units. 


Otto E. Fishburn, formerly research engi- 
neer, Warner Gear Co., has joined the Chrvsler 
Corp. in Detroit. 
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WHAT MEMBERS ARE DOING 


Boyd V. Evans, former chiet engineer of 
the Detroit Motor Bus Co. and lately of the 
Electric Service Supplies Co., is one of th 
organizers of a new company to be known as 
the Transportation Materials Co. with offices at 
1916 Fairmount Ave., Philadelphia. 


L. A. Chaminade, for the past 17 years 
executive engineer of the Studebaker Corp. in 
Detroit and South Bend, has joined the Chev 
rolet Motor Co. as engineer in charge of the 
chassis division on Chevrolet Master passenger 
car construction. 


Wellwood E. Beall, who has been in 
charge of engineering for the Boeing School of 
Aeronautics, has been transferred to the Boeing 
Airplane Co., Seattle, as sales engineer. 


Earle S. MacPherson has joined the engi- 
neering staff of the General Motors Corp. For 
the last 12 years Mr. MacPherson has been as- 
sociated with the Hupp Motor Car Corp., since 
1931 as assistant chief engineer. 


John W. Rix is toolroom foreman for the 
Waco Aircraft Co., Troy, Ohio. He was man- 


ager of the Martin Aeroplane Factory, Garden 
Ce, Bs. 5... Os 3 


James A. Kemp has resigned from the 
Maudslay Motor Co., Ltd., Coventry, England, 
to join Albion Motors, Ltd., Glasgow, as chief 
designer. 


George A. Gastineau is zone service 
manager in Detroit for the Chrysler Corp. 
Previously he was doing research work for 
Nathanson, Taylor & Smith, Inc., New York 
City. 


Claude Batkin is in the engineering de 
partment (industrial engines) of the Frazier 
Wright Co., Ltd., Los Angeles, Calif. 


rm Goliaeff is technical director ot 


the Moscow (Stalin) Auto Plant, Moscow 68, 
U.S.S.R. He was technical director of the 
Zavod A.M.O. (truck plant) in Moscow. 


Gustave Sparre is with the Waco Air- 
craft Co., Troy, Ohio. He was formerly engi- 


neer and draftsman for the General Aviation 
Mfg. Co., Baltimore, Md. 


Snowden FE. Lea is with the Midland 
Steel Products Co., Cleveland, on brake develop- 
ment in the engineering laboratory. He was for- 
merly inspector, experimental and development 
work for the Twin Coach Co., Kent, Ohio. 


Charles A. Lendl is with the Consolidated 
Aircraft Corp., Buffalo, N. Y. He has been re- 
cently with the General Aviation Mfg. Co., 
Baltimore, as aeronautic engineer. 


Eric Nygard is with the Scintilla Magneto 
Co., Inc., at Sidney, N. Y. 


E. A. Nelson has joined the Motor Wheel 


Corp., Lansing, Mich. He was with Nelson 
Engineering, Detroit. 


Wilbur C. Vaughan is general manager 
of the Vaughan Products Co., Portland, Ore. 


Clarence Chamber- 
lin as he testified 
before the Senate 
Committee on Post- 
offices. The Com- 
mittee was investi- 
gating renewal of 
the air-mail con- 
tracts. Mr. Cham- 
berlin is Vice- 
Chairman for Aero- 
nautics of the Met- 
ropolitan Section 
of the Society 


S. B. Eisenmann is ground engineer and 
pilot with Pan-American-Grace Airways. His 
mail address will be care of Pan-American- 
Grace, Lima, Peru. Mr. Eisenmann was former- 
ly stationed at Barksdale Field, Shreveport, La., 
on active service in the Air Corps Reserve. 


Edward W. Winegard has returned to 
Penn Yan Bodies, Penn Yan, N. Y., as design- 
ing engineer. 


Robert B. Schenck, recently sales engi- 
neer, Pittsburgh Crucible Steel Co., has rejoined 
3uick Motor Co. as chief metallurgist, returning 
to a post from which he retired in 1932 after 
17 years with the Buick organization. 





C. G. Krieger 


Chairman, Tractor and Industrial 
Power Equipment Committee (see 
page 20) 





Walter D’ Arcy Ryan 


Walter D’Arcy Ryan, consulting engineer for 
the General Electric Co., died March 14 of heart 
trouble at his home in Schenectady. The his- 
tory of modern illuminating engineering paral- 
lels Mr. Ryan’s career with the General Elec- 
tric Co. In 1903 when he received the title 
of illuminating engineer he was probably the 
fist man in the country to be so designated. 

Lighting effects at the Panama-Pacific Inter- 
national Exposition and the Century of Progress 
Exposition were Mr. Ryan’s work and followed 
an artistic technic of which he was virtually 
the initiator. Mr. Ryan joined the Society in 
1925 and interested himself in many aspects 
of highway and motor-vehicle illumination 
problems. 


Jack Gray 


Jack Gray, director of equipment sales, A. C. 
Spark Plug Co., died Feb. 21. Mr. Gray joined 
the Society in 1920 at which time he was sales 
engineer for the Champion Ignition Co. In 
1925 he became sales engineer for the A. C. 
Spark Plug Co. and in 1929 was promoted to 
director of equipment sales. He was a member 
of the Detroit Section throughout his connec 
tion with the Society. 


Benjamin F. Wright 


Benjamin F. Wright, assistant chief engineer, 
Dodge Bros. Corp., commercial car division, 
ded March 1o after a brief illness. He had 
been a member of the Society since 1922. 


Other Deaths Reported 


Other deaths reported during the past month, 
without further information, included those of 
David R. Swinton (M’13), vice-president and 
manager, Harris Products Corp., and_ sales 
manager of the leaf-spring division, Eaton Mfg. 
Co.; Patrick H. Brennan, Brennan Motor Mfg. 
Co., Syracuse; P. Yates Timmons, International 
Harvester Co. of America; and W. M. Hunter, 
Anderson, Ind. 


April, 1934 
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(Juestion-and-Answer Meeting 


e An All-Service Vehicle 


Spark-Ignition Fuel Oil Engines 


Discussed From Several Angles 


@ Metropolitan 


HE general considerations in the use of non- 

volatile fuels with spark-ignition engines 
were presented by F. H. Dutcher, instructor in 
mechanical engineering, Columbia University, 
at the March 15 meeting of the Metropolitan 
Section. Mr. Dutcher’s paper was followed by 
one on Paragon-type vaporizer installations, by 
Dr. M. J. Zucrow, and another on experiments 
on the vaporization of non-volatile fuels, by 
F. C. Mock, Eclipse Aviation Corp. 

Mr. Dutcher reviewed the methods which 
have been considered in the effort to develop 
a gasoline-type engine which will satisfactorily 
operate on non-volatile fuels, such as furnace 
or heating oil, described briefly commercial ex- 
amples of the use of these various methods, 
and finally analyzed the possibilities of these 
several processes with regard to power and 
eficiency. He then compared them, as well as 
the results to be expected from the use of motor 
gasoline, with those of an engine operating on 
aviation gasoline as a basic standard. Homo- 
geneity is required to assure first, equal dis- 
tribution between the several cylinders of a 
multicylinder engine; and second, that com- 
bustion shall be complete, for which reason also 
it is important that the chemically combining 
proportions be maintained. 

There are three general methods of supplying 
low-volatility fuel-air mixtures, or fuel, to the 
class of engine under consideration, and the 
devices on the market and under development 
operate according to 
methods. 


one or more of these 

(1) Preparation of an air-fuel-vapor mixture 
by evaporating the fuel in the presence of and 
mixing the vapor with all the air to be used. 

(2) Preparation of an air-fuel-vapor-fog mix- 
ture by making a primary vapor by heating the 
fuel in the presence of either no air at all, or a 
small amount of air, and subsequent addition 
of secondary air in sufficient quantity to bring 
the total air-fuel ratio within the 
range. 

(3) Direct injection of fuel into the combus- 
tion chamber, with ignition by spark. 

Various types of vaporizer were described by 
Mr. Dutcher, who commented upon their effec- 
tiveness. His conclusions were that it is evident 
that it is not logical to expect as high power 
from an engine designed for satisfactory opera- 
tion on gasoline when a less volatile fuel is 
used; that if it were possible to obtain complete 
homogeneity of the air-fuel charge, the injec- 
tion type of low-compression spark-ignition oil- 
burning engine would deliver power more 
nearly approaching that obtained from gasoline 
than the other methods; and that the perform- 
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operating 





ance with fog-mixtures, while potentially 
so good as that by the injection 
considerably superior to that of 
Vapor-air mixtures. 

These conclusions bear directly upon the 
power which can be developed from a given 
engine with a constant compression ratio, oper- 
ating on several different fuels, Mr. Dutcher 
said, and he analyzed factors other than maxi- 
mum brake mean effective pressure that can 
be developed by a given machine for certain 
classes of service. 


not 
method, is 
wholly dry 


Zucrow Presents Data 


Dr. M. J. Zucrow presented, as a supplement 
to Mr. Dutcher’s paper, some of his observations 
and experiences from both the laboratory and 
field with the exhaust-gas-heated vaporizer-types 
of heavy-fuel carburetion-systems. He pointed 
out, however, that some of the problems de- 
scribed are common, to a certain degree, to all 
schemes for burning heavy fuels. 

A carburetion system of this type was de- 
veloped for a six-cylinder, 5. x 5°*4-in. engine 
used in inter-city bus-service. All or a portion 
of the air inducted by the engine passes through 


the carburetor where it is mixed with all of 
its fuel. The resulting fuel-air mixture then 
passes through the down-draft exhaust-gas- 
heated vaporizer. Three spiral paths are pro- 
vided which whirl the mixture and spread the 
fuel in a thin film on the inner wall of the 
vaporizer. The body of air rushing by this 
heated film takes up its vapors and _ passes 


through the venturi outlet, where they are fur- 
ther co-mixed, through the manifold and then 
into the engine. 

After discussing various features of this sys 
tem, Dr. Zucrow presented the dynamometer 
results obtained from a 677-cu. in. 
equipped with this system and 
Standard Oil No. 1 Furnace Oil. For compari- 
son, the results of the same tests of the engine 
with its standard equipment and operated on 
gasoline were presented also. 

Five heavy-fuel carburetion systems were 
placed in regular daily motorcoach service be- 
tween Chicago and St. Louis and were operated 
for an aggregate of more than miles, 
one unit being operated miles. The 
performance of the engines from the standpoint 


engine 
operated on 


400,000 


135,000 


of fuel consumption, dependability, oil dilu- 
tion, power output and flexibility, was. satis- 
factory. Minor difficulties were experienced 


standard 
fuel 
unin- 


with the lack of ruggedness of the 
carburetors used and with the 
pumps; but once these were corrected, 
terrupted service was enjoyed. 

Frank C. Mock said that made 
several years ago by the Stromberg Carburetor 


electric 


some. tests 
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e Aluminum Combustion Chamber 


Sections ° 


Stout Speaks at Washington 


Co. substantiate Mr. Dutcher’s conclusions quite 
closely. He described a made purely 
for dynamometer-test purposes, which embodied 
an air chamber with an exhaust-heated floor 
having a large number of ribs, so that it could 
reach quite high temperatures, also equipped 
with a heat-insulating material by 
which the exposed area of heating surface could 
be regulated. 
run on 


device, 


slide of 


With this device, an engine was 
a large variety of fuels, and perhaps 
the most important conclusion developed was 
the necessity for adequate temperature of the 
heating surface, as the fuel spray was found 
to exert a very marked cooling effect, and the 
floor temperature was considerably lower than 
had been expected. 

After this experience, Mr. Mock said that a 
fuel heater was made for road-test experiments. 


It was cylindrical in shape, about 6% in. in 
diameter and was used to handle the mixture 
from a standard side-outlet carburetor, bolted 


to the flange indicated. This air entrance from 
the carburetor was tangential to the cylinder 
in plain view so that the air entered with an 
anti-clockwise whirl, passed around and down 
the side wali in a relatively thin film, and then, 
sull whirling anti-clockwise, rose up through 
the center and passed out of the volute, which 
was like that of an ordinary centrifugal water- 
pump, and thence to the intake manifold. The 
floor of this centrifugal chamber 
by a corrugated copper-alloy dish, exposed to 
the exhaust bottom side. The tan 
gential entrance and downward air 
travel throw all unvaporized fuel 
onto wall and thence down to the 
surface. Above the dish located 
shield of alternate asbestos metal 
which had holes in its 


was formed 
gas on its 
mixture 
tended to 
the 
heating 
a heat 


disc S, 


side 

was 
and 

center. 


Whirl Generates Suction 


the air 
holes, so 


The vortex whirl of generated a 
marked suction at that there 
was a continuous circulation of some air down 
the outer wall into the dish, along with the 
fuel drops, and up the center holes, along with 
fuel vapor. Taking the air outlet tangentially 
at the top conserved the airflow energy and 
avoided the pressure drop experienced with 
devices of this sort when the air outlet is taken 
from the center. Also, the tangential outlet 
made it possible, in the device as used, to put 


these 


a circular 4-in. window in the top so that 
conditions inside might be clearly observed. 
Mr. Mock said that this device was driven 


for several months on a large variety of fuels. 
Practically complete separation and retention of 
all liquid drops was obtained and the fuel fog 
could be seen to rise through the central holes 
of the separator plate and diffuse through the 
inner chamber. 

Joseph A. Anglada, president, Anglada Mo- 
tor Corp., was chairman of the meeting, which 
was attended by about 250 members and guests 
of the Metropolitan Section. 
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Froesch Describes 
Airline Operations 
@ Baltimore 


Operating, servicing and economic factors 
in air-line operation were covered broadly by 
Charles Froesch, sales and service engineer, 
General Aviation Mfg. Corp., in a paper on 
“Some Aspects of Commercial Aviation” at the 
March 8 meeting of the Baltimore Section. 
The meeting was attended by 84 members and 
guests and the dinner preceding it by 62. 

In discussing operations, Mr. Froesch com- 
pared flying costs on two types of transport 
planes, one popular during the last few years, 
and one recently introduced into service. His 
comparison showed that in the case of the two 
planes total direct expense per flying hour has 
increased from $26.18 to $34.41 but that direct 
flying cost per mile and cost per passenger-seat 
mile have been reduced from $0.221 to $0.207 
and $0.0368 to $0.0207 respectively. 

Pointing out that structural improvements do 
not always repay the extra cost they involve, he 
said: “When it is realized that the purchase 
price of an airplane is responsible today for 
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The Department of Commerce project for a 
light airplane was touched upon by Mr. Froesch. 
He gave a sample schedule of manufacturing 
costs for a plane to meet the specifications laid 
down by the Department and concluded that 
such a plane could not be produced and sold, 
probably, for less than $1425. Mr. Froesch’s 
figures were based on a two-passenger plane 
with a go hp. engine; weight empty 1000 |b. 


Visits Truck Exhibit 


At the Feb. 13 meeting of the Baltimore Sec- 
tion, George C. Scragg, executive, Brockway 
Motor Co., welcomed members and guests to 
the Brockway exhibit then being held in Balti- 
more. A talk by Mr. Scragg was followed by 
refreshments. 


Buffalo Officers 
Pay a Call North 


® Canadian 


Officers of the Buffalo Section were guests 
of the Canadian Section on March 21. Harry 
M. Bramberry, Perfect Circle Co., was the 
speaker at the meeting. 





Passenger cabin in Douglas transport plane; a recent development in 


high-speed transcontinental flying 


about 20 to 25 per cent of its direct flying 
costs of operation, due to depreciation and in- 
surance, the importance of low manufacturing 
costs needs serious consideration. It is true 
that higher speeds offset this to a certain de- 
gree but when they are obtained by the use 
of retractible landing gear, to cite but one in- 
stance, drag is reduced but the initial cost of 
the airplane is increased considerably.” 

Present air-line equipment will be found too 
small in the next two years, according to Mr. 
Sleeping accommodations will have 
to be provided, now that noise problems have 
been solved to the extent that sleep is possible. 

The importance of servicing in the airplane- 
factory sales program was emphasized by Mr. 
Froesch, who showed several pictures of service 
layouts, including the hexagon hangar used by 
Western Air Express. 


Froesch. 


(@ Baltimore) 


Hexagonal 
hangar for air- 
craft repairs 
used by Western 
Air Express 
(@ Baltimore) 


Q. and A. Program 
Found Successful 


@ Northwest 


The chairman of the program committee, 
Northwest Section, Society of Automotive En- 
gineers, provided a new type of meeting for 
that group at the March 9 meeting in Seattle. 

C. H. Bolin, the chairman, devised a plan 
of assigning four men to four phases of discus- 
sion of the automotive powerplant. No set 
papers or talks were made, but each engineer 
selected to answer questions took his position 
at the head of the table, while the men pres- 
ent fired questions at him. To each subject 30 
minutes time was allotted. There was no dearth 
of questions and Sherman Bushnell, chairman 
of the Section, who presided, had to call time 
on each of the subjects. At the windup there 
was some general questioning, with all four 
men called upon to continue their role of 
expert-answering. 

John G. Holmstrom, chief engineer of Ken- 
worth Motor Truck Corp., was selected to 
answer general questions on the broad subject 
of “The Gas Engine”. Most of the questions 
concerned merits of steel-back bearings, copper- 
lead bearings, spun con rods and counterbal- 
anced shafts. Spun rods, the speaker said, 
have caused less connecting-rod trouble. Crank- 
shafts reached the peak for size about three 
years ago, he stated, and had been made 
larger to decrease deflection. 

Reese Lloyd of Sunset Electric Co. handled 
the second subject; “Electrical Systems’.  Sil- 
ver and platinum contact points, voltage regu- 
lators on generators, batteries, lamps, spark 
intensifiers, use of a foreign patented oxide for 
batteries, for better cold weather starting, con- 
stituted the drift of questioning on this subject. 
Mr. Lloyd considered spark intensifiers of 
doubtful value. If the spark is sufficient to 
ignite gas mixture, a larger one is of no ad- 
vantage, he stated. 

“Carburetion and Fuels’ was the topic 
handled by E. L. Cline of the Ethyl Gasoline 
Corp. He exhibited three types of exhaust gas 
analysers. A garage test with these instru- 
ments, he stated, was sufficient for all practical 
purposes, showing very little variation from 
road tests. 

“Lubrication” was the fourth and final topic, 
with George A. Zamboni, Northwest represen- 
tative for Sinclair Refining Co., on this phase 
of the evening’s education. Graphited lubri- 
cants were first discussed. Fluid friction, he 
declared, was increased by proper use of graph- 
ite. That the public should use lighter grades 
of lubricating oils was brought out by Mr. 
Zamboni, as meaning longer engine-life. ‘The 
first law of lubrication,” he said, “is to use 





cs 


30 


which means 


the lightest possible oil 
lubrication.” 

Top cylinder lubrication he considered de- 
sirable, especially during the “breaking in” 
period. However graphite in overhead oil will 


increase detonation he stated. 


better 


Aluminum’s Use 


Told by DeStaebler 


@ St. Louis 


Thirty-five members and guests of the St. 
Louis Section attended a meeting on Feb. 21 at 
which Herbert DeStaecbler, Aluminum Co. of 
America, spoke on “The Use of Aluminum in 
the Transportation Field.” The meeting was 
preceded by a Governing Board dinner in honor 
of Mr. DeStaebler. 


**All-Service Vehicle’’ 


Claimed Practical 
@ Cleveland 


Giving an affirmative answer to the question, 
“Is it possible to unite into one vehicle at a 
reasonable cost all of the desirable qualities of 
street trolley-buses and gasoline motor- 
buses?”’, Martin Schreiber, general manager in 
charge of plant, Public Service Coordinated 
Transport, Newark, N. J., described to the 
Cleveland Section at its March 12 meeting how 
this synthesis can be accomplished and cited 
experimental tests to substantiate his 
tentions. 

“All that needs to be done,” Mr. Schreiber 
said, “is to take an ordinary type gas-electric 
bus now in general install a set of 
trolley poles on its and substitute the 
present electric controller for a double one so 
that the driver of the vehicle can shift from 
one operation to the other at will. Although 
it may be necessary at times for the driver to 
leave his seat to place the trolley poles on the 
wire, as is the case with street cars and trolley 


cars, 


con- 


service, 


root 


buses, when leaving the wires he can automati- 
cally remove the trolley poles by simply press- 
ing a button actuating an electric retriever. 


“A new dual controller,” continued Mr 





The gas-electric bus equipped as 
Schreiber discussed at March meeting of Cleveland Section. It 
model and had run 318,332 miles before being converted for the test run 


described by Mr. Schreiber. 
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an “all-service vehicle” 
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Schreiber, also that 


two propulsion 


regulates the electricity 
generator to the 
attached to the 


the vehicle is 


flows trom the 


motors when 


bus. In 
addition it controls the current supplied to the 
same propulsion motors when the trolley 
shoes are in contact with th 
The propulsion motors are 
mately 25 
500-volt trolley 
them. 
dual 


gasoline eneine 


used as a gas-electric 
pole 
overhead wires. 
wound up approxi 
the 


placed in series 


volts and when connected to 


wires they are 
across 

“The controller of the ‘all service ve 
hicle’ may be operated either by hand or foot 
lever. To make full use of both operations at 
will, the lighting generator should be connected 
with one of the propulsion motors. If air brakes 
are used, in addition to the air pump connected 
to the gasoline engine, another air pump should 
be driven by the propulsion motor.” 

The first ‘‘all-service vehicle’, Mr. Schreiber 
said was tested experimentally at Weehawken, 
N. J., on Jan. 11, 1934, and its 
equalled that of an average 
maximum speed on a selected route 
which included a long 6 per cent grade. The 
equipment used in the Weehawken experiment 


performance 
passenger car as 
regards 


was made with a gas-electric bus eight years 
old which had previously operated more than 
300,000 miles. 

“If the principles that have been expounded 
hold under these conditions,’ Mr. Schreiber 
concluded, “‘we should be able to prove them 
in a better way if full advantage would be 


taken of modern design.” 

One hundred and fifty members 
attended the meeting and a lively 
included comment from Morgan Evans, Colum 


and 
disc ussion 


guests 


bus Traction, Power and Light Co.; Georg« 
Green, vice-president, General Motors Truck 
Co.; Guy Wilson, General Electric Co., and 


Pierre V. C. See, Akron Transportation Co. 


Mr. Morgan spoke of the extraordinary suc- 


cess his company is having with trolley-buses, 
while Mr. Green said that the gas-electric ve 
hicle gives rapid acceleration and good perform 


ance with a minimum of driver effort, adding 
that, when a satisfactory continuous mechanical 
type torque converter is developed, it will have 


a wide field in transportation equipment. 
Mr. the that the 


troll and in many wat 


Wilson expressed 


quiet, 


belief 


bus is sate 


which Martin 
is a 1926 


(@ Cleveland) 
















































































ideal for the 
that, 


service 


industry. Mr. Sec 
an. _all-service 


transportation 
stated while 


be of 
he questioned 


vehicle might 
under certain special conditions, 
whether it was not somewhat 
in the same class as the amphibion atuomobilc 
which can travel on water or 


Uses of Welding 


Told and Shown 


land. 


@ Dayton 


The modern use of gas welding in aluminum 
and stainless steel fabrication was discussed by 
Owen C. Jones, technical department, Linde 
Air Products Corp., in a paper presented March 
12 at a joint meeting of the Dayton Section 
and the Dayton Chapter of the American So 
ciety for Testing Materials. 

Welding of thin-gage materials, tubing, tip 
ping of tools, templet cutting and brazing were 
The 
members and 
film showing 
welding 


some of the topics covered in the paper. 
meeting attended by 110 
guests of the two societies. <A 
various specific applications of 
used by Mr. Jones. 


was 


Was 


Combustion-Chamber Shapes 


A great deal of work has been done on 
aluminum cylinders for aircraft engines and it 
is a matter of only a short time before they 


will be found in service, according to Frank 
Jardine, chief 
minum Co. of 


engineer, castings division, Alu 
America, who spoke on “Alu- 


minum Combustion Chambers” at the Feb. 12 
meeting of the Dayton Section. 
Aluminum cylinders should also be used 


in future automotive engines to obtain a better 
power-weight ratio, he 

Mr. Jardine’s the develop 
ment and trend of aluminum pistons. With the 


advent of the aluminum cylinder-head, his com 


indicated. 


papel described 


pany conducted a series of experiments on 
combustion-chamber design. 

The results of these tests that “there is not 
a great deal of difference between the most 


shapes and 
betwe en 


used combustion-chamber 
little difference 
Given a 


commonly 
there is very 
these 
desirable from some other 


any ol 
shapes shape which 1s 


standpoint, it should 


specific 


be possible to develop this shape to a point 
where it is equal to the best shape already 
shown for a specific engine. It would seem 
logical to conclude, therefore, that the shape 
of the combustion-chamber is not as important 
as is commonly believed.” 

‘For general design recommendations,” said 
Mr. Jardine, “tests indicate that a clearance of 
1/16 in. to 3/32 in. above the valve is satisfac 
tory; 3/32 in. to 1/4 in. around the back of 
the valves and as much as possible ahead of 
them. The width of the transfer area should 


be approximately 75 per cent of the bore dia 
and the volume of the cylinder 
divided by the transfer area should give a factor 


The masked 


meter swept 


of 15 to 20. 


area can vary con 
siderably and should be allowed to come what 
it will after obtaining a satisfactory angle ove 


the piston.” 


Stout Describes 


Railplane Tests 
@ Washington 


W. B. Stout, president, Stout Engineering 
Laboratories, Inc., Dearborn, Mich., described 
his Railplane at the March 7 meeting of the 
Washington Section, which was attended by 
several representatives from the office of the 
Federal Coordinator of Transportation, Joseph 
B. Eastman. 

Total attendance included about 75 
and guests of the Section. 


members 
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Manufacturer-Operator 
Cooperation Stressed 


@ New England 

Through the courtesy of the Eastern Massa- 
chusetts Street Railway Co., the New England 
Section held its March meeting in the Campello 
Shops, Brockton, Mass. At this centrally located 
point all major repairs to the 245 buses of this 
far-flung transportation system are concentrated. 
Members and guests to the number of 152, con- 
stituting a new high record for the Section, 
sat down to a dinner served in the somewhat 
unusual environment of a very modern and 
immaculate service station. 

Two papers on modern bus maintenance and 
shop practice were read by W. C. Bolt and H. 
T. Hurlock, respectively, superintendent and 
assistant superintendent of rolling stock and 
shops. The former traced the development and 
evolution of maintenance systems and _ policies 
established over the past eleven years, since 
his company started from ‘“‘scratch” in 1922 to 
operate automotive equipment, which has now 
largely superseded their traction equipment. 

Manufacturers deserve a great deal of credit, 
Mr. Bolt said, for the time and energy, to say 
nothing of the large sums of money spent in 
development, which have resulted in the tre 
mendous progress of the last 12 years. “It 
was rather difficult,’ he said, “to convince 
manufacturers that a motor vehicle suitable for 
city and suburban transportation should closely 
approximate the design of the electric car, par- 
ticularly with respect to size, location of doors, 
arrangement and spacing of seats, step heights, 
adequate illumination, heating and comfortable 
riding characteristics. 

“We are proud of the work which has been 
accomplished,” he continued, “through joint 
eflort of manufacturers and operators, and we 
ire now able to provide the traveling public 
with transportation on rubber tires, which is 
safe, comfortable and reasonably fast.” 

Mr. Hurlock’s paper preserved the continuity 
of the general subject, taking up in detail the 
various methods evolved for motor overhaul, 
body overhaul, unit replacements, testing pro- 
cedure, oil reclamation, etc. Data on compara- 
tive costs were furnished together with an ex- 
planation ot the improved efficiency and 
economy secured through the installation of 
many special tools and testing facilities not 
usually found in a shop of this character. 

Following the meeting, an inspection of the 
premises was made and demonstrations were 
given of the dynamometer, crankshaft grinder, 
air brake test bench, fuel pump testing equip- 
ment and other special devices. The latest mod 
els of A.C.F’s. and Twin Coaches were placed 
over pits to afford a worm’s eye view of power- 
plant and chassis construction. 

Altogether, the meeting was a huge success 
and entirely justified the large attendance it 
drew. Special bus transportation was provided 
between Boston and Brockton. Chairman Al 
fred Devine presided and Capt. S. S. Burgey 
and E. Philip Finn perfected the arrangements. 


Air Developments 


Described by Two 
@ Indiana 


More than 300 members and guests of the 
Indiana Section attended the March 15 meeting 
in Indianapolis at which aviation developments 
were outlined by two speakers. L. W. Fritz, 
of Transcontinental & Western Air, read a 
paper on “New Airline Advancements—Main- 
tenance and Operation,” which was written by 
Jack Frye, vice-president of T.W.A. Capt. 
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Unit-overhaul department in the Campello Shops of the Eastern Massa- 
chusetts Street Railway Co. The shops were visited by the New England 


Section as part of its March meeting. 


James A. Taylor, U. S. Army Air Corps, de- 
scribed development and test work at Wright 
Field, Dayton, Ohio. Two reels of motion pic- 
tures of Wright Field operations were shown. 
Attendance was 76 at the dinner which preceded 
the meeting. 


. 

DeLancey & Franklin 

~ 
Share a Program 

® Kansas City 

Messrs. DeLancey of Plymouth and Franklin 
of Reo were the speakers at the Kansas City 
Section meeting on Feb. 16, which was 
attended by 15 persons. The subjects were 
“Independent Front-Wheel Suspension’ and 
“Automatic Transmissions” respectively. Mr. 
DeLancey showed sound pictures of the Plym- 
outh car and Mr. Franklin demonstrated a 


cut-away model of the Reo self-shifting trans- 
mission. 


Trend in Trucks 
Charted by Cass 
@ Pittsburgh 


All trucks built in the future will be designed 
with engine, cab and axle positions so ar- 
ranged as to approximate for one body length 
on each wheelbase a load distribution approach- 
ing 1/3-2/3, in the view of Robert Cass, as- 
sistant chief engineer, White Motor Co., who 
was the speaker at the Feb. 21 meeting of the 
Pittsburgh Section. 

Mr. Cass pointed out that legislative restric- 
tions may have considerable bearing on the 
design of future trucks. “If the Federal gov- 
ernment could enact legislation to make all 
state laws for trucks uniform’, he said, “the 
problem from the design standpoint would be 
completely simplified”. 

Cautioning his audience that in say six 
months from now there might be a material 
change in the trends of truck design, Mr. Cass 
broadly covered present developments in_ his 
paper on “Future Trends in Motor Truck 
Transportation.” 

Large-output engines should have at least 
12 cylinders in the opinion of the speaker, with 
the logical development in the direction of a 
V-tvpe or horizontal engine. 

Of Diesel engines, Mr. Cass believes that the 
unpleasant character of the exhaust would pro- 
duce protests from the public were they oper- 
ated on any quantity on city streets. He pointed 
out also that increased efficiency of the gasoline 
engine may materially reduce the gap in fuel 
economy now separating the two types of en- 


(@New England) 


gine, particularly if tighter specifications on 
Diesel fuels result in a substantial price increase. 

Referring to increased interest in automatic 
transmissions, torque convertors, etc., he said 
that he was inclined to believe that the future 
would find a combination using present gear- 
type transmissions plus some sort of hydraulic 
absorption-device between the engine and the 
transmission. Such a combination, he believes, 
would take precedence over any form of auto- 
matically operated transmission. 

Vith the trend toward engine-under-the-cab 
models and with greater weight on the front 
axle there will be probably a call for power 
steering, either air or hydraulic. Power brakes 
will be universal, according to the speaker, 
even on light trucks. Steam cooling will get 
more consideration and chassis built integrally 
with the body will find wider use, he con- 
cluded. 


Pittsburgh Section 


To Hear C. E. Wilson 


C. E. Wilson, vice-president of General Motors 
Corp., will speak at a joint luncheon meeting 
of the Pittsburgh Section and the Pittsburgh 
Chamber of Commerce on Thursday, April 19, 
on the general subject of “The Importance of 
the Automobile to the Return of Prosperity to 
Pittsburgh’s Diversified Industries”. 

Pittsburgh produces iron and steel in many 
forms, plate glass, coal and coke and their by- 
products, gasoline and oil, which explains why 
Pittsburgh’s prosperity is so closely linked with 
that of the automotive industry and why Pitts- 
burgh’s business men will be so glad to hear 
what Mr. Wilson has to say on this subject. 

The Pittsburgh Section of the S.A.E. states 
that “while automobiles may be completed in 
Detroit, it is the quality of Pittsburgh materials 
that gives them such a splendid start’. 

This luncheon meeting will be held in the 
auditorium of the Pittsburgh Chamber of Com- 
merce, and John S. Fisher, president of the 
Pittsburgh Chamber of Commerce and ex-Gov- 
ernor of Pennsylvania, will welcome the S.A.E. 


From Then to Now 
In the Body Art 


@ Detroit 


The future development of streamlining will 
determine ultimately the design of the chassis 
as well as the shape of the body, in the 
opinion of J. Engelhard, who was the speaker 
at a meeting of the Detroit Section Body 
Activity on Feb. 12. 

In his paper Mr. Engelhard drew on an ex- 
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perience in body building which dates back to 
an association with Carl Benz, the German 
inventor of the automobile. Looking backward 
to that time, he cited the progress in the body 
art as applied to automobiles as being “re- 
markably slow.” 

In general, he pointed out, the trend in 
body design throughout the period has been 
toward simplification of overall design which 
results finally in the streamlined form. 

As streamlining approaches perfection, the 
work of artists and designers will be turned 
from aesthetics to geometry, he said, but quali- 
fied this statement with the opinion that 
long as body design is a large factor in the 
public acceptance of new automobiles the pub- 
lic is not likely to accept cars which look alike 
from the lowest price-bracket to the highest. 
Design and appearance will continue to be the 
dominating factor in the success of the auto- 
mobile and allied body industry, he believes. 


sO 


Past-Chairmen 


Are Honored 
@ Chicago 


Past-chairmen of the Chicago Section turned 
out in force at its March 6 meeting which was 
designated as “past-chairmen’s might.’ Harold 
Nutt, present chairman of the Section, intro- 
duced the following past-chairmen: Taliaferro 
Milton, R. E. Wilson, J. W. Tierney, E. W. 
Stewart, O. R. Schoenrock and L. V. Newton. 
He also read a letter from past-chairman F. G. 


Whittington expressing regret at his inability 
to be present. 
Delmar G. Roos, president of the general 
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briefly 
past-chairmen’s contribution 
the Section and the Society 

The technical part of the March 6 program 


Society, spoke in the 


ol 


appreciation of 
to the work 
as a whole. 


included a paper on “The Development 
Diesel Engines for Industrial and 
Tractors,” by C. B. Jahnke, research engineer, 
International Harvester Co., and another by 
A. P. Yerkes, editor, Tractor Farming, of the 
International Harvester Co., on ‘““The Economics 


ol 
Agricultural 


of the Development and Use of Tractors.” 
Joint discussion of both papers was led by 
Chairman Nutt and R. E. Wilson of the Stand 


ard Oil Co. of Ind. 


New Technique Shown 


For Indicator Diagrams 
@ Milwaukee 


J. C. Slonneger, experimental engineer, Falk 
Corp., Milwaukee, was the chief speaker at 
the March 7 meeting of the Milwaukee Section 


which was attended by 75 members and guests. 

Mr. Slonneger presented a 
interpreting indicator 
a supplementary card without 
basic curve of the engine. A 
with absolute pressures 2, 3 and 
shown by the supplementary card 


new method of 


cards. The method uses 


the 
curves 


ignition as 
of 
times those 


series 
are used as 
a background and compared with the indicator 
card (with ignition). The progress 


tion and the end of effective combustion can be 


ot combus- 


traced, since the intersection of the actual card 
with the several curves in the background lo- 
cates points in the piston travel at which it 
may be assumed that equal amounts of heat 
have been added to the system 








Mr. Slonneger also read a paper prepared by 
Hans Fischer, which analyzed typical indicator 
cards from Otto and Diesel engines, using this 
method. Cards from rough and smooth engines 
and the basic differences 
analyzed, and finally 
to be 


in combustion 


a card 


were 
was drawn as the 


goal sought. 


Section Visits 
Portland Shops 
@ Oregon 


A visit 
shops was 


to the City of Portland’s municipal 
made jointly on Feb. 16 by the 
Oregon Section, S.A.E., and the Oregon Section, 


American Society of Mechanical Engineers. It 
was the first joint meeting of the S.A.E. and 
\.S.M.E. Oregon Sections. The attendance was 
75. J. Verne Savage, superintendent of the 
Portland shops and treasurer of the Oregon 
Section, conducted 


Mougey Presents 
Lubricants Data 


@ Philadelphia 


and 


More than 200 members guests of the 
Philadelphia Section turned March to 
H. C. Mougey, assistant technical director, 
Motors Research talk on 
crankcase lubrication 20W 
lubricants. J. Bennett At 
lantic Refining Co., the 


meeting. 


out 
hear 
Laboratories, 
the 10W 
chief 


General 


and and 


Hill, 


Was 


chemist, 


chairman of 


News of the Society: National Tractor Meeting at Milwaukee 


EVENING SESSION 


Topic—Research in Agriculture 


Speaker—S. H. McCrory, U. S. Dept. of 
Agriculture 
Session Chairman—H. C. Dickinson, Na- 


tional Bureau of Standards, Past President, 
S.A.E. 


THURSDAY, 
MORNING SESSION 
Topic—Requirements of Tractor and Indus- 
trial Engines 
Speaker—A. C. Staley, Chrysler Corp. 
Session Chairman—A. W. Lavers, Minneap- 
olis Moline Power Equipment Co. 


APRIL 19 


AFTERNOON SESSION 


Topic—Chemical Hay for Mechanical Horses 


Speaker—R. E. Wilson, Standard Oil Co. 
of Ind. 
Session Chairman—C. G. Krieger, Ethyl 


Gasoline Corp. 


In addition to Mr. Krieger, personnel 
of the committee sponsoring the meet 
ing includes: J. W. Shields, Firestone 
Tire & Rubber Co.; A. J. Blackwood, 
Standard Oil Development Co.; R. C. 
Chesnutt, Cleveland Tractor Co.; A. T. 
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Colwell, Thompson Products, Inc.; O. E. 


Eggan, Oliver Farm Equipment Co.; C. 
E. Frudden, Allis Chalmers Mfg. Co.; 
R. B. Gray, U. S. Dept. of Agriculture; 


E. R. Jacoby, Continental Motors Corp.; 
A. W. Minneapolis Moline 
Power Implement Co.; Elmer McCor 
mick, John Deere Tractor Co.; W. H. 
Radford, Caterpillar Tractor Co.; T. B. 
Rendel, Shell Petroleum Corp.; C. W. 
Smith, University of Nebraska; L. B. 
Sperry, International Harvester Co.; A. 
C. Staley, Chrysler Corp.; R. E. Wilken, 
Standard Oil Co. of Ind. 

It is expected that among others, the 


Lavers, 


following important leaders in this in 
dustry will be present also to contribute 
their experience and ideas. 

Lindsay Donaldson, vice-president, 
Massey-Harris Co.; H. C. Merritt, gen- 
eral manager, Tractor Allis 
Chalmers Mfg. Co.; C. R. Messinger, 
chairman of board, Oliver Farm Equip- 


Division, 


ment Co.; H. B. Dinneen, vice-president, 


Minneapolis Moline Power Implement 
Co.; C. B. Jahnke, research engineer, In 
ternational Harvestor Co.; J. T. Jardine, 
chief, office of experiment stations, U. S. 
Dept. of Agriculture; Elmer McCormick, 
chief engineer, John Deere Tractor Co.; 
Earl Moree, 
Harris Co.; C. E. Frudden, chief engi 
neer, Allis Chalmers Mfg. Co.; R. C. 
Chesnutt, experimental engineer, Cleve 
land Tractor Co.; W. H. Radford, chiet 
engineer, Caterpillar Tractor Co.; L. B. 
Sperry, International Harvestor Co.; J. 
H. engineer, 
Northwest Engineering Co.; K. G. Mac 


chief engineer, Massey 


Holloway, consulting 
kenzie, consulting chemist, The Texas 
Co.; T. B. Rendel, head, Automotive Re- 
Shell Petroleum 
Corp.; Earl Bartholomew, director, En- 
Ethyl Gasoline 
Corp.; L. R. Anderson, Chairman Auto- 
motive Technical 
Vacuum Co.; W. 
Doherty & Co. 


search Laboratory, 


gineering 


Laboratory, 


Committee, Socony- 
W. Lowe, Henry L. 
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Auto-Lite 
Dependability 


®@ Achievement speaks for itself! Eleven mil- 
lion Auto-Lite equipped cars ... eleven 
million starting, lighting and ignition sys- 
tems that testify to Aute-Lite dependability 
and leadership. Faithful daily service ren- 
dered by Auto-Lite equipment on millions 
of cars ...in crowded cities, on high- 
ways over mountains, hills and deserts, 


in extreme cold and heat... clearly 





show the quality construction of Auto-Lite 
products, the soundness of Auto-Lite 
engineering principles. The Auto-Lite en- 
gineering and research staff... materially 
strengthened in recent years ...stands ready 
to work with manufacturers who seek 
to build cars with the finest, most 
advanced electrical equipment. The 


Electric Auto-Lite Company, Toledo,O. 
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Pioneer 


in the 


Development 


of the 
Newest Type 
Connecting Rod 


PRECISION TYPE 
INTERCHANGEABLE BEARINGS 


* FLEXIBLE 
THIN WALL 
LIGHT WEIGHT 
BABBITT LINED 
STEEL BACKED 
ACCURATE 
DEPENDABLE 
ECONOMICAL , 
REMOVABLE 





tke SLETELARS 


GRAPHITE BRONZE CO. 


CLEVELAND ° ° 





S.A.E. JOURNAL 








Originators of THIN WALL*Bear ings | 











April, 1934 


Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 
Bibliography on Skin Friction and Boundary Flow 


Compiled by A. F. Zahm and C. A. Ross. Issued by the Library of 
Congress, Division of Aeronautics, City of Washington, 1934; 46 pp. 
[ A-1] 

his bibliography covers the works which treat ot the surtace velocit 
and friction of fluids in steady motion along solid boundaries at 


The main theme of the 


theory or experiment, of the 


noderate Reynolds’ numbers. 
the determination, by 


in the 


papers listed 1 
velocity distribution 
boundary layer, 
fluids such as ai 


and the attendant skin friction, of slightly viscous 
and water. 


The Lift Acting on a Flat Plate in a Stream Bounded by an 
Infinite Plane Wall 


Tomotika. Report No. 10 
Institute, Tokyo Imperial University, 
and charts. 


Aeronautical Research 
42 pp., with tables 
| A-1] 


By Susumu ot the 


January, 1934; 


The Lift on a Flat Plate Placed in a Stream Between Two Parallel 
Walls and Some Allied Problems 


Report No. 101 of the Aeronautical Research 
Institute, Tokyo Imperial University, January, 1934; 71 pp., with tables 


By Susumu Tomotika. 


and charts. | A-1| 
Aerodynamic Characteristics of Anemometer Cups 

By M. J. Brevoort and U. T. Joyner. N.A.C.A. Technical Note. No. 
489, February, 1934; 7 pp., 12 figs [A-1] 


Tank Tests of Auxiliary Vanes as a Substitute for Planing Area 


By John B. Parkinson. N.A.C.A. Technical Note No. 490, 
1934; 7 pp., 6 figs. 


February, 
[A-1] 
Tank Tests of a Family of Flying-Boat Hulls 


By James M. Shoemaker and John B. Parkinson. 
Note No. 491, February, 1934; 13 pp., 


N.A.C.A. Technical 
14 figs. [ A-1] 


The High-Speed Tank of the Hamburg Shipbuilding Company 


By G. Kempf and W. Sottorf. Translated from Werft-Reederei-Hafen, 
June 1, 1931. N.A.C.A. Technical Memorandum No. 735, 


1934; 12 pp., 12 figs. 


February, 
[A-1] 


Effect of Fuselage and Engine Nacelles on Some Aerodynamic 
Properties of an Airplane Wing 


By Joan Vladea. Translated from 


Zeitschrift ftir 
Motorluftschiffahrt, Vo. 24, No. 20, October 28, 1933. 
} 


nical Memorandum No. 736, February, 1934; 9 pp., 11 figs 


CHASSIS PARTS 


Transmission Principles 


By L. H. Pomeroy. Published in The ].4.E. Journal, November, 1933, 
p. 26. [C-1] 


The author points out that great advances usually come in response 


Flugtechnik und 
N.A.C.A. Tech 
[A-1] 


to great needs, and that after the very long period in which the Pan- 
hard type box reigned supreme it may be anticipated that there is plenty 
of scope for far greater development and improvement than has yet 
occurred. Mr. Pomeroy predicts that there will be some mechanical 
generalization analogous to the invention of the crank and connecting- 


(Continued 


yn page 36) 
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~ Divipenp-Probucers FOR 


1934 


@ In the past year, automobile radios played 





a vital part in the automotive industry. Their 
sales nearly QUADRUPLED those of 1932! 


Facts and figures now in the files of Hygrade 
an | Sylvania Corporation give substantial evidence 
that 1934 will be an even BIGGER year for 


automobile sets! 


arch 
bles 
\-1 | 


illel There's a reason why the majority of the tubes 


arch 


bles 


\-1| ‘ yt . made. Hygrade Sylvania engineers pioneered 
me | in the development of the more efficient 6.3 
No | mm  ar\ volt tubes that made modern automobile radios 


| possible! These same engineers stand ready 
. MAIL THIS COUPON 


HYGRADE SYLVANIA CORPORATION, EMPORIUM, PA. 


selected for these sets have been Sylvania- 








to assist manufacturers ‘in solving their indi- 
vidual circuit or design problems... without 


charge or obligation. 


ical | Gentlemen: Please send me complete technical 
\-1] information covering automobile radio tubes. i “ P 
Anyone interested in the manufacture, in- 
any Name ‘ ii . . 
stallation or servicing of automobile sets will 

Position ° of ° 
find advantages in specifying Sylvania Tubes 
Firm Name oi ‘ ° 
. a product of Sylvania’s far-sighted engi- 
Address 


neering! Complete technical data is available, 
und . 

FREE, to Set Manufacturers and Executives 
\-1] P ° ° 
| of Automobile Companies. Mail the coupon 


NOW and get it! 


- | HYGRADE SYLVANIA CORPORATION 


yet 


ical | MAKERS OF SYLVANIA RADIO TUBES 
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a 
Why Not 

Save Money On 
Cam Shaft Bearings? 





l; will pay you to give a little thought to the 
reduction of cost and enhancement of car 
performance afforded by Bunting cast leaded 
bronze cam shaft bearings. The cost is below 
that of any other bearing you can buy, including 


bore stock for line reaming. Let us prove it. 


Elimination of wear and noise are exclusive, 
valuable features. The resilient side wall of a 
leaded bronze bearing provides the ability to 
compensate for block squirm. The bearing readily 
adapts itself to out-of-round holes. 


Something else may serve, but nothing else 
serves as well or costs so little. Technical data 


on request. 


THE BUNTING BRASS & BRONZE 
COMPANY... . TOLEDO, OHIO 


Branches and Warehouses: New York, Brooklyn, 
Newark, N.J., Boston, Philadelphia, Cleveland, 
Cincinnati, Detroit, Chicago, Minneapolis, St. Louis, 
Dallas, Kansas City, Los Angeles, San Francisco, 
Seattle. Export Office: Toledo, Ohio. 


BUNTING 


QWALITY 
PHOSPHO BROAZE 


BUSHING BEARINGS 


PATENTED 
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NOTES AND REVIEWS 


Continued 





| rod which will solve this problem of converting a given speed and torque 
into any other required speed and torque in a far simpler and more 
economical manner than is now available. The object of this paper 


is to state the motor car aspect. 


The Development of a Constant-Periodicity Suspension System 


By S. A. Horstmann and C. Ainsworth Davies. Published in The 
| I.A.E. Journal, January, 1934, p. 14. |C-1] 


7 

It is pointed out that there can be no question as to the advantage of 
a suspension that will automatically change its characteristic to suit any 
increase OIF decrease in load, and if it were possible to provide a freedom 
of suspension system with absence of recurring oscillations, yet without 
the damping devices which are necessary with the use of leaf springs, 
such an arrangement would be more or less ideal. 


The authors have been connected with the development of constant 
period suspension systems for a number of types of vehicles. The type 
of automatic suspension with which they deal has both the above aims 
in view, and they contend that these ideals have been to a great extent 


attained in the suspension which they have already constructed. 


Electrical Equipment for Automobiles 


| By E. A. Watson. Published in The 1.A.E. Journal, January, 1934, 
p. 32 [|C-1 | 

This is Part If of a paper which appeared in the Proceedings of the 
I.A.E., Vol. 27 (1932-33), p. 184. In Part I, the author dealt with 
the major items of the electrical equipment of a car, namely, the 
tarter, dynamo, ignition, and lighting. ‘The object of Part II is to 
describe what may be termed the minor items, such as windshield 
wipers, horns and warning signals, direction indicators, indicating in 
struments, and fuel pumps; and in addition to deal with the vital sub 
ject of the installation and wiring of the equipment itself. 





La Boite Electro-Mécanique Cotal 


By René Charles-Faroux. Published in La Vie Automobile, Dec. 25, 
933, p. O41. [| C-1] 
\ new electro-mechanical transmission developed by the French 
inventor Cotal is here described. 


Aero Engine Design 
By G. S. Wilkinson. Published in The 1.A.E. Journal, February, 1934, 
p. 10. [E-1] 
This paper constitutes a general review of the progress that has been 
made with aircraft engines. The author shows how the performance 
of aircraft engines has been improved during the past 18 years, men- 
tioning briefly some of the factors which influence design, and giving 


ome indication as to the probable course of development during the 
next 12 years or so. 


Preliminary Report of the Research and Standardization Com- 
mittee on Valve-Seat Wear 


Prepared by C. G. Williams. Published in The ].A.E. Journal, March, 
1934, p. 21. [E-1| 

The investigations on valve-seat wear have been proceeding for about 
a year, and the author points out that although a stage of finality has 
not yet been reached, it is considered that sufficient data have now been 
obtained to warrant the issue of a preliminary report. 

The present report is divided into two sections. The first describes 
wear tests with particular reference to the influence of temperature and 
valve closing velocitv, while the second section deals with the results 
of measurements of exhaust valve and seat temperatures on various 
engines. Experiments are still being continued on various aspects of 
the problem 


The Modern High-Speed Diesel Engine, and Its Place in Road 
Transport 


By W. H. Goddard. Published in the Journal of The Institution of 
Petroleum Technologists, November, 1933, p. 885. [E-3] 





This paper constitutes a brief résumé of five and one-half years’ ex 
| perience with the use of the high-speed Diesel engine in road transport 
in England. 


Le Moteur Diesel a Grande Vitesse 


By Henri Petit. Published in La Vie Automobile, Feb. 10, 1934, 
p. 43. [E-1] 
\ contrast is drawn between the engines now included under the 


(Continued on page 38) 
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THE 
WAUKESHA 


COMET 
DIESEL 







For 
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Motor Coaches, Trucks and Tractors 


The modern Diesel—100 hp.— just the 
right size and just the right weight for 
modern heavy duty automotive service. 
Today 70 per cent of all the truck and 
bus engines used in England are Comet 
type Diesels. The English regulations 
against smoking are rigidly enforced. The 
Comet Diesel doesn’t smoke. But that's only 
one reason why 20,000 hp. 
per month of these new 


Comet type Diesel engines 





are put in service over there. 


Exclusive rights to the manufacture of 
this special type of compression ignition 
in the United States are held by 
the Waukesha Motor Company. The 
Waukesha Comet type Diesel is especially 
suited to city and interurban bus and truck 
schedules as well as for heavy haulage 
trucks and tractors up to twenty tons 
gross load rating. 

You'll want complete details... write 
for Bulletin 913. Waukesha Motor 
Company, Waukesha, Wisconsin. 


WAUKESHA ENGINES & 















































When you approach the prob- 
lem of grille redesign, you have 
two optional methods of reach- 
ing your production objective. 


First . . . consider the slower, 





most costly method of one-piece construc- 
tion. Second... consider the faster, least- 
costly Globe Method. Both methods are 
equally successful in securing the indicated 
design but the Globe Method is successful 
in securing the indicated design at the 
lowest possible cost. That fact explains 
why Globe Grilles are used on preeminently 
successful cars of today. Globe engineers 
are prepared to extend the 
same cooperation to you. THE 
GLOBE MACHINE & STAMP- 
ING CO., 1257 West 76th 
Street—Cleveland, Ohio. 
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NOTES AND REVIEWS 


Continued 








term Diesel and the type envisaged in the original patent. The present 
state of Diesel engine developmnt is discussed under the following 
headings: fuel injection, combustion chambers, two versus four stroke 
cycle, ignition lag, turbulence, knocking, general design features and 
starting. The criticisms concerning rough running, smoky and malodor 
ous exhaust and high manufacturing and maintenance costs are an 
swered. 


Les Combustibles Pour Moteurs Diesel a Grande Vitesse 


By P. Maillard. Published in La Vie Automobile, Feb. 10, 1934, 


p. 56. [E-1] 
Diesel fuels may be drawn from five sources, but the major propor- 
tion of those used are derived from petroleum. A table gives the 


characteristics of five petroleum fuels and the field of use for each. 
The general characteristics of Diesel fuels, cetene numbers, viscosity 
and ignition temperature are then discussed. Other topics are the 
special requirements of aviation and industrial fuels and the properties 
of vegetable oils. 


Les Pompes et Les Injecteurs 


By René Charles-Faroux. Published in La Vie Automobile, Feb. 10, 
1934, p. 60. [E-1] 

Detailed descriptions are given of fuel pumps and injectors on cur- 
rent automotive Diesel engines. 


Der Gegenwartige Stand der Leichtgewichts-Dieselmotoren 


By A. E. Thiemann. Published in Automobiltechnische Zeitschrift, 
Feb. 10, 1934, P. 53. [E-1] 

A 50 per cent increase in r.p.m. and a 50 per cent decrease in 
weight per horsepower are two outstanding items in the Diesel engine 
progress of the last three years. This is among the conclusions set 
forth in this summary of recent Diesel engine development, which is a 
leading article in an issue devoted to this topic. Each important engine 
part is treated separately and ample tables present performance and 
design specifications. Succeeding articles describe current Diesel models. 


Untersuchungen an Schnellaufenden Auflade-Drehkolbenver- 
dichtern 


By Dr.-Ing. Herbert J. Venediger. Published in Automobiltech- 
nische Zeitschrift, Dec. 10, p. 579 and Dec. 25, 1933, p. 619 [E-1] 

Eccentric rotary type superchargers in their present form possess the 
defects of insufficient effectiveness at low speeds and too great power 
consumption at high speeds. This conclusion is drawn from the results 
of an investigation of the Zoller and Powerplus devices and recom- 
mendations are made tending toward the improvement of this type of 
supercharger. 


HIGHWAYS 
Die Bedeutung der ‘2000 Km durch Deutschland” fiir die Reich- 


sautobahnen 


By A. Liese. Reprint from Verkehrstechnik, Jan. 5, 1934. 5 pp. 
7 ill. [ F-1] 

To determine the reactions of drivers to various types of road sur- 
face the automobile club of Germany sent a questionnaire to the 
participants in the recent 1200 mile tour. In this article are summar- 
ized the answers to 8 questions dealing with the effect of various 
surface types on permissible speed, security, grade climbing and _ visi- 
bility. 


L’Eclairage de la Route Nationale No. 185 de Paris a Versailles 
par Ville-d’Avray 


Published in Le Génie Civil, Jan. 13, 1934, p. 36. [ F-4] 

Illumination by sodium vapor lamps is the feature of the demonstra 
tion highway lighting system installed on the Paris-Versailles road 
Incandescent lamps are used on one section and sodium vapor lamps 
on the other. The construction and operation of the two types are here 
contrasted, to the advantage of the latter which is said to furnish 2.3 
times the candlepower of the incandescent lamp for the same current 
consumption. 


MATERIAL 
The Alloys of Iron and Tungsten 


By J. L. Gregg. Published for The Engineering Foundation by the 
McGraw-Hill Book Company, Inc., New York and London, 1934; 
511 pp., illustrated. [G-1| 


This is the third volume of the monograph series. The aims of this 


(Continued on page 40) 





sent 


‘oke 


cul 


the 
wer 
sults 
om 
> of 


ich- 


pp., 
: I ] 
sur- 
the 
lar- 
ious 
yisi- 


Iles 


4] 
tra 
vad 
nps 
ere 


rent 


the 
134; 
-1 | 


this 


April, 1934 





6) 
et’) (/ 


S.A.E. JOURNAL 


39 


THE TIMKEN ENGINEERING JOURNAL 
WILL SIMPLIFY YOUR BEARING PROBLEMS 








THE 


HE TIMKEN ENGINEERING JOURNAL 
makes available to automotive manufacturers 
the knowledge accumulated by Timken engineers 
during 36 years of manufacturing and applying 
Timken Tapered Roller Bearings to America's 
leading cars and all types of industrial machinery. 


Not a catalogue, but a practical technical work 
for practical technical men. It covers every 
bearing problem you are ever likely to come 
up against. 


Among the many vital bearing subjects included 
are: selection of the proper Timken Bearings 
for any type of application; calculation of 
bearing loads; methods of mounting; shaft 
and housing design; fitting practices; speed, 
load and life factors; closures; and lubrication. 


The book contains 256 pages 8!/,x 11” printed 
on tough ledger stock and durably bound in 


TIMKEN ROLLER 





BEARING COMPANY, 


TLMREN «-a f 


stiff leatheroid cov- 
ers, loose leaf style; 
thumb-indexed for 
quick reference. 


A copy of the latest 
edition of the Timken 
Engineering Journal 
on your desk or draw- 
ing table is almost 
like having an advis- 
ory board of Timken bearing specialists at 
your elbow. 


y 7 y 


HOW TO GET YOUR COPY. Anyone engaged 
in the manufacture of automotive vehicles or 
industrial machinery of any type in which anti- 
friction bearings are, or can be used, may secure 
a copy of the Timken Engineering Journal by 
requesting it on their business letterhead. 


CANTON, 





OHIO 


EMRUIN GS 
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TITEFLEX 
ALL-METAL 
FLEXIBLE 
TUBING 





Automotive engineers from their extensive ex- 
perience with the deteriorating action of gasoline 
and oil on composition material, naturally desire 
to use an all-metal flexible gas or oil line. 


Due to improved methods of manufacture, and 
greatly increased use as original equipment, 
Titeflex is now made available to all large produc- 
tion accounts. 


Titeflex is very flexible, it is all-metal, and carries 
gasoline or oil under pressure. It absorbs vibra- 
tion, it does not crystallize, and it does not break. 
No rubber is used in its construction. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 








TITEFLEX METAL HOSE CO. 
Newark 


New Jersey 
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and other monographs have been described in reviews of the previous 
volumes. 


The author explains that although published abstracts have been used 
in locating original literature and for eliminating duplicate and secon 
dary articles, the original sources of the important data have been 
studied, specially abstracted or translated, and the articles themselves 
consulted repeatedly in the preparation of the monograph. More than 
1800 articles were located, and abstracts of over 1300 of these were 
made. Of these, 566 appear in the selected bibliography at the end of 
the monograph. 


Ozone, Knock-Inducer Extraordinary 


By Donald B. Brooks. Published in the Journal of The Institution of 
Petroleum Technologists, October, 1933, p. 835. [G-1] 

The author describes experiments, using a Cottrell precipitation ap 
paratus attached to the intake of the C.F.R. Engine, which have resulted 
in considerable data on the effects of ozone. 

Mr. Brooks believes that the following conclusions, based on the tests 
described, may be stated with assurance: 

(a) In ozone a new tool for the study of detonation and the testing 
of theories thereof has been discovered. 

(b) The effects of ozone and tetraethyl lead on fuels, while opposite, 
we of the same order of magnitude. 

(c) Different amounts of ozone are required to counteract an equal 
improvement in the anti-knock 
different knock inhibitors. 

(d) The detonation of different fuels is affected to a materially dit 
ferent degree by admixture of ozone in the intake air. 


value of a fuel obtained by use of 


(e) In the concentrations tried, ozone is without measurable effect 
on power, economy, Or optumum spark advance. 


Knocking Characteristics of Naphthene Hydrocarbons 


By Wheeler G. Lovell, John M. Campbell, and T. A. Boyd. Published 
in Industrial and Engineering Chemistry, October, 1933, p. 1107. [G-1]| 

The relative tendencies to knock in an engine have been measured for 
sixty-nine naphthene hydrocarbons. These measurements were made, 
not on the hydrocarbon alone, but in admixture with gasoline, and the 
results have been expressed, as in previous work, by 
knock effect of aniline as the standard of comparison. 

Upon this basis there appear great differences among the knocking 
properties of these compounds and even among isomers. ‘The relations 
between structure and tendency to knock of these naphthenes appear 
quite consistent and also consistent with the previous relations found for 
the paraffin and the aliphatic olefin hydrocarbons. 


using the anti 


Cellulose Acetate Plastic Improves Laminated Safety Glass 

By George B. Watkins and Joseph D. Ryan. Published in Industrial 
and Engineering Chemistry, November, 1933, p. 1192. [G-1] 

The development of a satisfactory cellulose acetate plastic and methods 
of bonding this plastic to glass surfaces has resulted in a marked im- 
provement in the quality of laminated safety glass. The history of the 
development of cellulose acetate plastic in its application to safety glass 
manufacture is briefly discussed. A comparison of the properties of 
cellulose acetate and cellulose nitrate plastics important to the safety 
glass manufacturer, as well as to the results of comparative tests con- 
ducted on laminated safety glass made with both types of plastic, are 
outlined and illustrated. Data and photographs are presented to show 
the protection afforded by cellulose nitrate and cellulose acetate laminated 
safety glass as compared with ordinary glass glazings. 


Chemical Nature of Gum-Forming Constituents in Gasoline 


By Donal T. Flood, J. W. Hladky, and Graham Edgar. Published in 
Industrial and Engineering Chemistry, November, 1933, p. 1234. [G-1] 


The problem of determining the source of gum in gasoline has been 
attacked by an investigation of individual hydrocarbons of the type 
likely to be formed by cracking processes. These were added in varying 
amounts to straight-run paraffinic gasoline and the mixtures subjected to 
the usual tests for gum stability as well as to storage tests. The effective- 
ness of inhibitors is demonstrated and their action is shown to consist 
in a prolonging of the induction period without apparently affecting the 
rate of oxygen absorption once the induction period is finished. 
parison of storage test with oxygen bomb data is also included. 


A com- 


Lubricating Properties of Greases from Petroleum Oils 

3y F. H. Rhodes and Harold Dwaine Allen. Published in Indusirial 
and Engineering Chemistry, November, 1933, p. 1275. [G-1] 

The authors contend that in lubrication by soda-base greases the soap 
plays an important part in the formation of the lubricating film. The 
glycerol present aids in stabilizing the structure of the grease, reduces 
the change in consistency on heating or working, increases the lubricating 
power, eliminates the increase in the coefficient of 

(Concluded on page 42) 


static friction on 
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Where PLUS Value Vlleans PLUS Sales 


Sreet, nickel and chromium, in suitable combination and under superior conditions, produce USS 
" Stainless and Heat Resisting Alloy Steels—metals of extraordinary service to the automotive industry. 
Useful—not alone from a quality production standpoint—but because their exceptional beauty, added 
in endurance and ability to withstand rust, make them plus values in the car purchaser's mind. In addi- 
tion to the uses shown below, you will find these alloys important factors in the development of Run- 
ning Board Trim, Cowl Moulding, Tail Lights and Artillery Wheels. Interesting information covering 
USS Stainless and Heat Resisting Alloy Steel, its greater strength, adaptability and economy is 
of available—and will be forwarded on request. 
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I For Headlights and 
| om. Ee y Auto Hardware 
USS Chromium-Nickel Alloy Steels are produced under 


licenses of the Chemical Foundation, Inc., New York; and 
Fried. Krupp A. G. of Germany. 


fd For Radiator Shells 
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: AL 





For Instrument Panels 





For Hub Caps 








2 - AMERICAN STEEL & WIRE COMPANY 


ing 208 South La Salle Street, Chicago SUBSIDIARY OF UNITED (4g\ STATES STEEL CORPORATION Empire State Building, New York 
on 94 Grove Street, Worcester AND ALL PRINCIPAL CITIES First National Bank Building, Baltimore 
Pacific Coast Distributors: Columbia Steel Company, Russ Bldg., San Francisco Export Distributors: United States Steel Products Company, New York 
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Perfect way to lock 
Countersunk Screws 


HE worry of how to keep counter- 

sunk screws from working loose 
need bother you no longer. Simply put 
a Shakeproof Countersunk Lock 
Washer under every screw and, even 
if exposed to intense vibration, they 
will not back out. The twisted, hard- 
ened steel teeth bite into both screw 
head and the side of the screw hole, 
forming a positive lock that keeps the 
screw in position permanently. Test 
this modern locking method in your 
own shop—send for free samples today! 





Send today for 
your free copy of 
this complete 
Shakeproof Cata- 
log. Explains thor- 
oughly the many 
advantages that 
Shakeproof offers 
-also shows new 
patented Shake- 
proof products. 


SHAKEPROOF 
Lock Washer Company 


{Division of Illinois Tool Works} 
2507N. Keeler Ave. 


Chicago, III. 





Type 11 


External 


Type 15 
Countersunk 


Type 20 


Terminals 


Locking 
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heating, and reduces the susceptibility to moisture. They conclude that 
greases containing an amount of glycerol equal to two or three times the 
quantity equivalent to the sodium soap present are much better lubricants 
than are those that contain merely the amount equivalent to the soap. 
With larger quantites of glycerol, the lubricating value again decreases. 


Die Verchromung unter Besonderer Beriicksichtigungihrer An- 
wendung im Automobilbau 


By Dr.-Ing. E. H. O. Bauer, Prof. H. Arndt, and Dr.-Ing. W. Krause. 
Published by M. Krayn, Berlin, Germany. 256 pp.; 


3 
216 illustrations. 
[G-1] 

This investigation into chromium plating with especial reference to 
its use in automobile construction was carried out at the government 
materials’ testing laboratory with the support of the German national 
automobile chamber of commerce. 

Its to the suitability of the various plating 
methods for producing a plated piece adequate for its intended purpose. 
About 60 plated parts from current production and special test pieces 
were investigated. Items investigated included the chemical compo- 
sition, thickness and uniformity of the plating, its appearance, adhesion, 


deformation, hardness wear resistance, temperature and corrosion resist- 
ance 


object 


was determine 


Proceedings Fourteenth Annual Meeting of the American Petro- 
leum Institute, Chicago, IIl., October 23-26, 1933, Section II 
(Marketing) 

Published 


1933; 


by the American Petroleum 


New York 


Institute, City, 
[G-3] 

In addition to those papers previously reviewed from preprints, Sec- 
tion II on Marketing of the Proceedings includes the following papers 
of automotive interest: Chassis Lubricants, by H. C. Mougey; How the 
Automobile Industry Can Help Itself by Aiding the Petroleum Industry, 
by A. L. Clayden; The Effect of Automobile Design on Vapor Lock, by 
O. C. Bridgeman; Methods of Testing Automobiles for Potential Vapor 
Lock, by W. G. Ainsley, L. E. Baker and E. B. Phillips; Effect of De- 
sign and Other Factors on the Servicing and Operation of Motor Vehicles, 
by J. F. Winchester; The Use of Personally-Owned Cars in Company 
Service, by L. V. Newton; Operating the Modern Vehicle with Air 
Brakes and Air Control, by S. Johnson, Jr.; and What the Motor Vehicle 
Manufacturer Can Do to Assist the Fleet User in His Problems, by 
W. L. Shaffner. 


99 pp. 


MISCELLANEOUS 


Le Nouveau Régime Fiscal de l’Automobile, en France 


By G. Delanghe. Published in Le Génie Civil, Feb. 10, 


1934, p. 129. 

[H-1] 

An analysis of the new system of automotive taxation which went 
into eflect on Feb. 1, 1934, is made. ‘This system shifts the basis of 
taxation to fuel consumption, all liquid automotive fuels, including 
Diesel fuels but exempting alcohol blends under certain conditions, 
being taxed. A comparison is made with the automotive taxation 


systems in ten European countries. 


PASSENGER CAR 


L’Aérodynamisme Vrai: la Mistral de Pierre Mauboussin 


By René Charles-Faroux. Published in La Vie Automobile, Jan. 25 


1934, p. 28. [L-1] 
Streamlining is bound up with the questions of frame structure, 
safety and economy. How the designer of the aerodynamic Mistral 


took these factors into consideration is here developed. ‘Topics covered 
are aerodynamic brakes, methods of testing streamlined models and of 
developing streamlined forms and the adaptation of transmission re- 
duction ratios to a streamlined car. Curves show the power required 
by the Mistral and by a conventional closed car for propulsion and 
for overcoming wind resistance. The Mistral is said to be unaffected 
by cross winds. 


Analysis of the Automechanics Trade 


By David F. Jackey and Benjamin W. Johnson. Published by the 
State Department of Education, Sacramento, Cal., 1933; 206 pp., illus- 
trated. [L-2] 


To meet a state-wide demand for instructional material in the auto- 
mechanics trade, the Commission for Vocational Education of the 
California State Department of Education, in cooperation with the 
Division of Vocational Education of the University of California, has 
prepared this bulletin to be used by teachers, automechanics, auto repair 
men, employers, and administrators in industry and education. 
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Papers Available in Mimeographed Form 








NTIL current supplies are exhausted, copies of the papers 
listed are available in mimeographed form at a cost 
of 25 cents per copy to members; and at 50 cents per copy to 


non-members. 


Orders must be accompanied by remittance and should be 
addressed to Sessions Secretary, Society of Automotive Engi- 


neers, 29 West 39th St., New York, N. Y. 
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Vidal and Northup 
Tell Future Trends 


@ Detroit 


aviation have 


“The pioneers of 
the air. Our task is to develop that conquest 
into a national heritage,’ said Eugene L. 
Vidal, director of, aeronautics, U. S. Depart- 
ment of Commerce, in a talk made to the 
Detroit Section on April 16. 

Amos E. Northup, chief body designer, Mur- 
ray Corp., the other featured speaker, had as 
his topic “Future Streamlining”. Further de- 
tails of this interesting meeting will be avail- 
able for the June issue of the S.A.I 


conquered 


JOURNAL. 


Early Motoring 


Features Told 
@ Oregon 


March 9 was Ladies Night at the Oregon 
Section Meeting, held at Lloyd’s Golf Club, 
Portland. There was a dinner attended by 34, 
and several more couples turned out for enter- 
tainment and dancing which followed 

Ray Conway, manager, Oregon Stat 
Association, 
Oregon”. 


Motor 
spoke on “Early Motoring in 
Surface treatment of roads, which 
began in Oregon in 1905, and the first auto- 
mobile show in the state, held in 1906, were 
cited by Mr. Conway as milestones in the devel- 
opment of motoring. 
The April 13 meeting of the Section was 
evoted entirely to business and was 
to members. 


, 
d open only 


It was preceded by a dinner 
I 


Coil-Spring Movies 
Shown by Franzen 


@ Baltimore 


Tore Franzen, experimental engineer, Chrys- 
ler Corp., was the speaker at the April 5 meet- 
ing of the Baltimore Section. Illustrating his 
talk, Mr. Franzen showed motion pictures of 
the laboratory work entering into the produc 
tion of coil springs for independent front-wheel 
suspensions. The meeting was attended by 58 
members and guests of the Section. 


Application of Rubber 
Described by Schippel 


@ St. Louis 


The plastic property of rubber permits the 
incorporation in it of materials to meet particu- 
lar requirements of service, it was pointed out 
by Henry F. Schippel at the March 22 meeting 
of the St. Louis Section. Mr. Schippel who is 
design and development engineer of the B. F. 
Goodrich Co., tire division, took as his subject 
“The Uses of Rubber for Transportation.” 
Streamlining of automobiles, Mr. Schippel be- 
lieves, was brought about as much to reduce 
wind noises which became more pronounced 
with reductions made in the noises generated 


Vol. 34, No. 5 


of the SECtions 


by the powerplant as it was by the desire to 
reduce wind resistance. With reduction of 
wind noises, he pointed out, tire noises became 
more pronounced and it was necessary to re- 
design treads for 
noise. 


reduction of objectionable 

Pneumatic-tire installations have been de- 
signed for tractors resulting in increased speed, 
reduced fuel consumption and greater comfort 
to the operator. Application of the so-called 
zero-pressure pneumatic has been made to 
road-building equipment he said. With this 
design the tire “packs” a track for itself in soft 
material and stays on top of it. A cross-section 
of this tire which has no inner tube is a shal- 
low inverted U. 

Pneumatic tires cannot be used on _ road 
scrapers on account of chattering, Mr. Schippel 
said. 

The St. Louis meeting was attended by 25 
members and guests of the section and was 
preceded by a dinner for the Board of Gover 
nors and the speaker. 


**Cab-Over-Engine”’ 
Trucks Argued 


@ Metropolitan 


An outline of developments in design of 
Jo r ph Geschelin, 


engineering editor, Automotive Industries, dis- 


“cab-over-engine”’ trucks by 


cussion of this same topic by B. B. Bachman, 
vice-president, Autocar Co., and A. J. Scaife, 
White Co. and 
description of standardization of military mo- 
tor equipment by Capt. W. C. Thee, Q. M. 
Corps, U. S. Army, were features of the Metro- 
politan Section meeting on April 19 


consulting field” engineer, 


Promi- 
nent in discussion which followed the 
were M. C. Horine, Mauric« 
bert Chase. 


papers 


Walter, and He: 


Mr. Bachman mentioned among advantages 
of the ‘“‘cab-over-engine” follow 
ing: It gives the operator more room; it per 
mits easier handling; heat can be kept back 
of the driver: cab need not be made so wide: 
floor board height can be kept lower; hand 
brake lever can be kept in center of chassi: 
where it does not interfere with 


de sig n the 


getting into 
or out of the cab 

Mr. Scaife said that “there is no question 
but that the design of the future will be cen- 
tered around the 1/2-2/2 weight distribution 
feature.” He however, that there 
will also be a considerable demand for the 
so-called fore 
two different 


believes, 


hortened type and that these 
types of vehicles will fit into 
practically all types of transportation so far as 
can be seen at the present time. 

Mr. Geschelin said in part, regarding trends 
and future developments in motor-truck design, 
that from now on the truck buyer must select 
his heavy-duty equipment from a j 
vehicles described as “‘cab-over-engine’”’, “engine 
under-seat”, ‘“‘camel-back’’, ‘“‘traffic’? and other 
terms vet to be coined. The thing to bear in 
mind, he continued, is that, essentially, all these 
terms are 
specific 


group of 


intended to describe a vehicle of a 
design called ‘‘close-coupled”, which 
features a weight distribution of one-third of 
the gross weight on the front axle and two- 


30 


thirds on the rear. He then accepted the situa- 
tion as it exists in its present development and 
viewed it objectively concerning the reasons for 
its adoption, its general advantages together 
with a brief examination of each individual 
make, general design-considerations and the 
potentialities of what might be termed “un 
conventional” engine-design. 

Limitation on rear-axle loading, limitation of 
weight, and limitation on the overall 
length of single units and combinations were 
the three legal requirements which wrote the 
specifications for the new construction, so: far 
as Mr. Geschelin could learn. 


gross 


Future possibilities are largely hedged about 
with many variables, not the least of which i: 
a guess as to the probable trend of State legisla 
tion, Mr. Geschelin said. But he suggested an 
interesting possibility when he asked: Wouldn't 
the “‘close-coupled” construction be of benefit 
in some of the lighter truck classifications? 

The special advantages of the new construc 
tion were stated by Mr. Geschelin to be (a) 
ideal weight distribution for tires; (4) shorter 
turning radius and, consequently, better maneu 
verability; (c) an increase in gross load with the 
same body-length; and (d) increased loading 
pace within prescribed length limitations. 

Mr. Geschelin concluded that it seems ob- 
vious, from an analysis of designs now in pro 
duction, that the various truck organizations 
have been able to produce a vehicle which is 
safe, comfortable and as easy to operate as the 
conventional job; also, one which is not par- 
ticularly difficult to service. 


In his paper on Standardization of Military 
Motor Equipment, Capt. W. C. Thee stated 
in part that the Army test-fleet developed at 
Camp Holabird results from the 
obtained by operating vehicles in_ the 
ands of Mexico, the mud of France and, dur 
ing the last fifteen years of the operation of 

transportation during peace times, 
throughout the United States and_ its 


valuable data 
motor 


motor 


roreign 
possessions. Study of such experience furnished 
information for the standard vehicle which, 
during the war, was the Class B 3-ton truck; 
but this did not become an actuality in France 
for duty in the World War. To 
a delay in the future, the pilot test-fleet wa 


developed at Camp Holabird. 


Che pilot test-fleet is 
ot vehicles, Captain Thee continued. 


obviate such 


composed of six groups 
Within 
each group are from three to four series which 
make up various types of trucks with capacity 
payloads from 1,000 to 20,000 lb. The diffe: 
ent series can be 


developed from each group 
assembling a vehicle for four-wheel, two- 
wheel drive or four-wheel drive; and for six- 
wheel, four-wheel drive or six-wheel drive 
Within a maximum of 3 hr., any vehicle can 
be converted from a two-wheel drive to a four- 


whee ] drive. 


Mind vs. Micrometer 
Presented by Veal 
@ Washington 


“The research worker who has learning with- 
out imagination is like a fellow ‘all dressed 
up with no place to go’”’, C. B. Veal, research 


d 


il 


ym 


h- 
ed 
ch 


manager of the Society, told a Washington Sec- 
tion gathering on April 11. 

Mr. Veal’s title was “Mind or Micrometer”, 
P. R. Wheeler, mechanical engineer, Navy De- 
partment, spoke at the same meeting on “Hu- 
man Engineering” 

Warning his audience that “imagination must 
not be relied on to ascertain definitely measur- 
able facts, although the estimate of an experi- 
enced imagination is often as valid as mea- 
surements”, Mr. Veal developed a strong case 
for the utilization of imagination in engineering. 

Taking each of the fields of work in auto- 
motive engineering, he showed. how applied 
imagination had advanced materially the state 
ot the art. 

Imagination in industrial engineering is par- 
ticularly important, according to Mr. Veal. 

“The industrial engineer, in my opinion, is 
destined to replace the defunct efficiency expert 
and the discredited banker as the general ad- 
viser to business”, he said. 

“The industrial engineer must be at home 
in all the fields of engineering. . . design, re- 
earch, operation and maintenance and produc- 
tion. His job is the sum of all these jobs, so 
must his imagination be a compact of | the 
imagination required in each of them.” 


Repair Equipment 


Discussed by Two 
@ Northwest 


Instruments and shop equipment used for 
analysis of engine troubles and repair service of 
vehicles were the subjects of the April meeting 
the Northwest Section, held in Seattle. 

J. F. Best, Super Brake Service, Seattle, and 
George C. Webster, shop equipment depart- 
ment manager, Ballou & Wright, Seattle, were 
the speakers. Mr. Best discussed instruments 
ind equipment used in chassis work, particu- 
larly wheel alignment, axle and frame straight- 
ening. 

Mr. Webster concentrated on modern equip 
ment for powerplant analysis and repair. 

\ round-table discussion followed presenta- 
tion of the two topics. The meeting was at- 
tended by 31 members and guests of the Sec- 
tion. 


Education Topic 


at F & S Meeting 
@ Cleveland 


Two hundred and fifty members and guests 
of the Cleveland Section heard George W. 
Smith, Jr., vice-president in charge of produc- 
tion, White Motor Co., talk on “A Technical 
Education” at the annual Father and Son 
Meeting on April 9. Ferdinand Jehle was 
toastmaster. 

Mr. Smith outlined the prejudices that have 
existed toward men with college degrees, and 
tated that the technical graduate has often 
been considered to be quite narrow in both 
ducation and viewpoint. The student, as one 
educator has put it, largely educates himself. 
Fducation of self by self is a matter of hard 
intellectual toil. One of the criticisms of our 
ducation today is-that the student does not 
learn, as did Sir Isaac Newton, to study a 
subject until it “glows”. 

Dr. R. B. Jones, director of the Cleveland 
Public High Schools, in commenting on the 
paper, stated that he felt that the educators’ 
problem was what to do with the poorer type 
of individual. There would always be room 
it the top for the best minds—we would al- 
ways crowd them into action, but the schools 
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just cannot correct the individual’s habits afte: 
16 or 18 years of wrong and improper train- 
ing at home. The limits to which the intelli- 
gent individual could go who had _ health, 
training and character, were boundless. 

C. V. Thomas, president of Fenn College, 
stated that the most important thing to the 
student is discovery of that “something” which 
was “thrilling’’ and which will hold him fas- 
cinated while he mastered the subject. Indus- 
try should place, and hold such students, and 
train them to solve its problems. 

Dean Theodore M. Focke of Case School 
of Applied Science: A. Caswell Ellis, director 
of Cleveland College; Prof. F. H. Vose ot 
School; Col. W. G. Wall, A. J. Scaife and 
E. E. England, also spoke of the limitations 
of our present educational system, and of the 
desirability of some form of education which 
would permit the student to get a broad gen- 
eral education before specializing. 


Guernsey Sketches 
Rail Car Outlook 


@ Philadelphia 


C. O. Guernsey, chief engineer, J. G. Brill 
Co., spoke on “The Future Rail Car” at the 
meeting of the Philadelphia Section, April 18. 
A summary of his remarks appears on page 
20 of this issue. 

B. B. Bachman was chairman of the meet 
ing, while among those prominent in the dis- 
cussions were E. R. Gurney, E. J. W. Rags- 
dale, A. K. Brumbaugh, Joseph Geschelin, H. F. 
Huf, and R. K. Supor 


Pope Describes 


Hesselman Engine 
@ Chicago 


Oil and gas fuels were subjects of the Chi- 
cago Section meeting April 3 at which Dr. D. 
P. Barnard, 4th, assistant director of research, 
Standard Oil Co. (Indiana) spoke on “Butane 
versus Gasoline as a Transport Fuel” and A. 
W. Pope, Jr., research engineer, Waukesha 
Motor Co., spoke on ‘““The Waukesha-Hesselman 
Engine—Its Design and Application.” 

The Hesselman engine can no longer be called 
experimental, according to Mr. Pope. They 
have been used for industrial service and are 
therefore of relatively low speed but there are 
engines which have operated at 3000 r.p.m. 
Brake mean effective pressures of 104 |b. 
have been obtained on a production Waukesha- 
Hesselman industrial engine of 6% in. bore. 
Laboratory models have shown appreciably 
higher outputs. 

Production engines will show a full-load fuel 
consumption of less than 0.58 lb. per b.hp. per 
hr. and a % load fuel consumption lower than 
0.52 lb. per b.hp. per hr., Mr. Pope said. The 
engine is started on gasoline supplied to the 
manifold by strokes from a conventional primer 
pump and it was stated that the engines operate 
satisfactorily on standard No. 2 or No. 3 furnace 
oil. Other fuels are satisfactory with specified 
limitations. 

The Hesselman engine, Mr. Pope said, is less 
sensitive than carburetor engines to the detona- 
tion of fuels. Compression ratios are now being 
used in production which allow the engines to 
operate without excessive detonation on most 
fuels encountered. 

An important feature of the Hesselman cycle 
is the method of throttling the intake gear to 
provide combustible mixtures at the spark plug. 
At % to % load there is a certain amount of 
stratification by the air and combustible mix- 
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ture. It is this partial stratification at part load 
which produces the gain of the carburetor en- 
gine, Mr. Pope pointed out. 

On present engines throttling is accom- 
plished by mechanical linkage between the 
fuel pump and the balanced barrel type throttle 
valve. Production has begun however on a new 
type vacuum control of the fuel pump, eliminat- 
ing all mechanical linkage. 


Photo Cell Uses 


Described by Brees 
@ Dayton 


Dr. R. G. Stott, radio speaker and humorist, 
addressed the April 12 meeting of the Dayton 
Section on “Leisure Moments in an Engineer's 
Life.” Prof. Paul R. Brees, Wittenberg College, 
spoke on “The Photo-Electric Cell in Indus- 
try.” 

The Dayton Section meeting was held jointly 
with the Cincinnati Chapter, American Institute 
of Electrical Engineers and the Dayton Chapter 
of the American Society of Metals. 

Prof. Brees predicted that development of 
the photo-electric cell would enable human be- 
ings to literally “see in the dark.” Blind flying 
of airplanes, he said, would be discarded as by 
the use of the photo-electric cell the pilot 
would be able to see through the thickest fog, 
smoke or clouds. 


Huckle & Warner 


Divide a Program 
@ New England 


Diesel engines will dominate ultimately the 
light marine, railway, motor-truck, motorcoach, 
aircraft and semi-portable power field, accord- 
ing to Myron S. Huckle, president of the 
United States Diesel Corp., who was a speaker 
at the April 10 meeting of the New England 
Section. John A. C. Warner, secretary and gen- 
eral manager of the Society, was a guest at 
the meeting. Mr. Warner exhibited motion pic- 
tures which he took last June upon the occasion 
of the Section’s annual outing. Mr. Warner 
gave a talk on S.A.E. activities. The meeting 
drew 132 members and guests of the section. 

New England, Mr. Huckle pointed out, has 
not manifested an interest in Diesel engines 
equal to that of some other sections of the 
country, as it is lagging about 40 per cent be- 
hind in installed horsepower. By contrast he 
said 70 per cent of all motor-trucks and coaches 
operating in England are Diesel-engined pow- 
ered. 


Advances in Trim 


Materials Shown 
@ Canadian 


At the April 19 meeting of the Canadian 
Section members and guests present numbered 
115. The speaker was Stewart M. Ford, vice- 
president and general manager of Collins & 
Aikman, Ltd., Farnham, Quebec. His subject 
was, “Trim Materials.” Mr. Ford covered the 
weaving and finishing of cloth material, with 
particular reference to plushes and_ velvets, 
from the time of the old hand loom up to 
the present highly specialized mechanical 
looms. 

He gave a clear picture of the manufactur- 
ing process of trim materials through the past 
few years, and demonstrated how these ma- 
terials had been improved in texture, finish, 
wearability and fadeability. 
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(Continued from page 28) L. D. Seymour is a member of the board D. T. Gleason, tormerly factory manager, 


Victor W. Wagner is engine tester for of directors and president of the newly organ- has been elected a vice-president and director 


the Winton Ensine Co., Cleveland ized American Airlines, Inc. He was formerly of the Standard Steel Spring Co. 
zie. ss res — president of American Airways. a ee 
- ] i Nel Harry E. Figgie has also been elected a 
Emil A. Nelson is mechanical engineer \rth R. Fors , vice-president and director of the compan 
in charge of research for the Motor Wheel Arthur Kk. Fors has resigned as genera 
Corp., Lansing, Mich. works manager, Continental Motors Corp., and H.R. McMahon was re-elected president 
has joined the Chrysler Corp. manufacturing 
S ] Cheney is dynamometer laboratory division. E. K. Baker, former president of the Bake: 
a abor: "| . 7 1 th 
assistant in the experimental department of the Wheel & Rim Co., Detroit, has joined th 


Pontiac Motor Co Hoover Steel Ball Co., Ann Arbor, Mich. 


Harold r; Berry is senior tool and gage 


designer at the Naval Gun Factory Navy Yard 
Washington, D. C. He was process engineer 
for the R.C.A.-Victor Co. 


William S. Pritchard was recently made 


master mechanic and director of safety of the 
Midland Steel Products Co., Detroit. 


James a Henry is with the Gult Refining 
Co. in the Houston, Tex., office, studying 
motor-truck routing and performance. He was 
formerly with the Humble Oil & Refining Co. 


Harold M. Page, tormerly zone instructo! 


in Boston for the Chevrolet Motor Co., has been 
transferred to the company’s engineering de 





partment in Detroit and is doing special held 


in technical supervision of a truck fleet. _ work, 
A. R. Fors 1. S. Van Halteren : ' : 
, George D. McCormick has joined th 
L. K. Marshall has been appointed gen Diadiaied iitiidian alt dea Misael Ceilenn Cu. 
eral parts and service manager, Pontiac Motor 4 : bi ; is field engineer. 
Co., combining his former position of service Andrew S. Van Halteren has been ap 
manager with that of the parts and accessories pointed development engineer of the Firestone a on Eldridge has been appointed man 
merchandise manager, who has resigned. Steel Products Co., Akron. He was former!) ager of the lubricatine department of the 
executive engineer of the Motor Wheel Corp., — ghelj Petroleum Corp., St. Louis. 
ae: Mee Dodge, Jr., vice-president of Lansing, Mich. eer 
Ferodo & Asbestos, Inc., has been elected presi- ait B. G. Symon has been made his assistant 
dent and chairman of the Sub-Code Authority Irving wh Wallach is Pe at hie ; 
; > = g o<s architect with H. B. Nevins, Inc., City Island, : 
tm Brake-Lining Division of the Asbest a ie a eee 2 tee oe we Deaths Reported 
Federal Shipbuilding and Drydock Co., Kearny, Deaths of the following members have been 
M. F. Judd, Raybestos-Manhattan, Inc., is N. J. reported to the Society: Akiyoshi Matsumoto, 
also a member of the Sub-Code Authority. 


ot the Japan Automobile co.. Tokyo; Fred 

Hugh F- McGinty is on the sales staff of — erick Edward McAdam (in Bucharest), Euro 

_ y ) -_ pr ] 1 me " . 1 I r 11 
E. V. R. Thayer has been re-elected vice the Ford Motor Co. of Canada, Ltd., St. John, pean district manager, Firestone Tire & Rubber 


chairman of the board of directors of the N. B. He was former! | 


stationed at East Wind Export Co.; and Allen B. Patterson, automo- 
Stewart-Warner Corp., Chicago. sor, Ont tive engineer, Texas Co., Chicago. 
. 
Meetin OS alendar 
oO , 
S.A.E. Summer Meeting Metropolitan—May 17 Philadelphia—May 9 
Saranac Inn, Saranac Lake, New York, The Roger Smith, New York City; dinne1 Inquirer Building; dinner 6:30 P.M 
une 17-22, 1934. 6:30 P.M. | . . 
J ’ 954 30 P.M kconomi * Light Commercial Bod 
A Critical Study of Car Design and Pertorm William: WNuevel ee ied Reni 
. ial evel, « i vinecer, endcr 
Canadian—May 16 ance—Austin M. Wolf, consulting engineer. Body Co 
Royal York Hotel, Toronto; dinner 7:0: , 
P.M New England—No regular meeting i 
M. St. Louis—May 17 
Automotive Opportunities in Transporta Northern California—May 7 a oe 
. . ; “ nad otel: dinn« 20 P.M. 
tion—William B. Stout, president, Stout Engineers Club, San Francisco; dinner p 1 Cond ; 
Engineering Laboratories, Inc. 6.20 PM iston Rings and Conditions that Affect 
? , heir Performanc« R. R. Teetor in charge 
Chicag May 1 What's Going on in Automotive | ngineer of Engineering Department. Perfect Circle 
ing—D. G. Roos, chief engineer, Studebake1 Co 
Hotel Sherman; dinner 6:30 P.M. Corp. 
io . v o D yr vet ] ve ? ' < ° ° 
Light weight and  High-Sp¢ d_ Passenger Quick Glimy ses of S A.E. Achievement Southern California—May 3 
rain Developmen M. P. inther, railcar ohn ; arner, general manager, : 
I Develo; t—M. P. Wintl | Cc. V S.A.} 
. : atets ] >] 
engineer, Pullman Car & Mfg. Corp Cafeteria, Richfield Oil Bldg., Lo 
Northwest—May 11 (Angeles; dinner 6:30 P.M. 
Cleveland—May 18 Engineers, Arctic Bldg., Seatth dinner What's Going on in Automotive Engineer- 
, , 6:30 P.N iny-—D. G. Roos, chief engineer, Studebaker 
Meeting will be held at the plant of the P.M c ; is = is debake 
or . . 4 ’ ' . ’ ‘ ¢ orp. 
Timken Roller Bearing Co., Canton, Ohio; What's Going on in Automotive Engineer 
dinner 6:30 P.M. inge—D. G. Roos, chief engineer, Studebaker Quick Glimpses of S.A.I Achievement 
; Corp. es ee | aia 
Yearly outing of the Section; there will be John A. ( Varner, general manager, S.A.] 
golf in the morning, an inspection trip Quick G ampses of S.A] \chievements 
through the factory in the afternoon, and John A. C. Warner, general manager, S.A} 


Washington—May 2 
dinner and meeting in the evening. 


Oregon—May 9 University Club, Washington, D. C.; d 


din- 
Dayton—No meeting Lloyd's Golf, Club House, Portland, din ner 6:30 P.M. 
ner 6:30 P.M Floating Airports on the High Seas with 

Detroit—May 28 What's Going on in Automotive Engineet Special Reference to the Armstrong Pro- 
Detroit Yacht Club: dinner 6:30 P.M ing—D. G. Roos, chief engineer, Studebaker posal for Transatlantic Airwa Edward R. 
Toastmaster—C. F. Kettering. Speaker Corp \rmstrong 
A. G. Herreshoff, assistant chief engineer, Quick Glimpses of S.A.I Achievements Demonstration otf model  seadrome ind 
Chrysler Motor Corp. John A. C. Warner, general manager, S.A.E. movies depicting construction 
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\LBERTSON, Scorr M. (A) manutacturers 
entative, Andrews-Albertson Co., 
Lexington Building, Detroit. 


repre 218 


ActeR, Horace Juves (J) design drafts 
nan, Edo Aircraft Corp., College Point, L. 
I., N. Y.; (mail) 1914 East 27th Street, 
Brooklyn, N. Y. 

BarNes, Rex I. P. (M) engineer, Wilken- 
ing Mfg. Co. (Canada) Ltd., 43 Britain 
Street, Toronto, Ontario, Canada; (mail) 17 


St. Joseph Street. 
Brack, Ira K. (M) superintendent, auto 
motive maintenance, Honolulu Rapid 


it Co., Ltd., Honolulu, Hawai: (mail) 
\lapai Street. 


Tran 
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EISENHAUER, CHARLES Bonp (J) engineer, 
\nderson Mfg. Co., 195 Albany Street, Cam- 


bridge, Mass.: (mail) 95 Magazine Street. 


Firtp, EmmMer J. (J) graduate student, 
internal combustion enyvine, University ol 
Minnesota, Minneapolis; (mail) 73 Clarence 
Avenue, South East 

FITZGERALD, J. N. (A) division manager, 
Ethyl Gasoline Corp., 302 Bay Street, To 


ronto, Ontario, Canada 
Foster, Arcu L. (M) refining technology 

editor, National Petroleum Publishing Co., 

1213 West Third Street, Cleveland. 

W. (M) 


Firestone 


Fox, LELAND 


manager, 
Tire & 


service 


Rubber 


laboratory, 
Akron, Ohio. 

Foy, Byron C. (A) vice-president, Chrys 
ler Corp.; president, De Soto Motor 
Detroit; (mail) Chrysler Building, 
ington Avenue, New York City. 

Fucus, Henry Orren (M) Delco Products 


stores 
ce... 


Corp., 
105 Lex- 
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Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between March 10, 1934, and 
April 10, 1934. 


The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 
Foreign Member. 


HaGENLocH, WILLIAM FREDERICK (J) field 
service and contact man, Carter Carburetor 
Corp., 2834 North Spring Avenue, St. Louis, 


Mo.: (mail) President Street, Brooklyn, 
N. Y. 


Qi2 


HorGan, RacpHo THomas (A) 
dent, treasurer, Kroger-Jonas, Inc., 


Avenue, New York City. 


W. (M)_ vice-president, 
charge, patent and developing, Sinclair Re- 
tining Co., 45 Nassau Street, New York City 


vice-presi 
1828 First 


Isom, Epwarp 


KREULEN, HERMAN P. (M) vice-president, 
treasurer, Spring City Co., Wau 
kesha, Wis. 

LAMBRIX, MAuRICcI 
Processing, Inc., 
land. 


Foundry 


A. (J.) engineer, Gea 
6700 Grand Avenue, Cleve 


Lance, A. R. (M) technical director, Swan 


Finch Oil Corp., 205 East 42nd Street, New 
York City. 

WarrReEN K. (M) sales engineer, 
Wilkening Mfg. Co., 2000 South 71st Street, 
Philadelphia; (mail) 218 Lexington Build- 
ing, West Grand Boulevard, Detroit. 


LEE, 


MacKenzie, WitiiaM J. (M) sales man- 
chief metallurgist, Alloy Steel Divi- 
sion, Youngstown Sheet & Tube Co., 111 
West Washington Street, Chicago. 


ager, 


OrTEGREN, HeemMan A. (M) chief drafts- 


man, Bower Roller Bearing Co., Detroit; 
(mail) 3998 Beaconsheld Avenue. 
OrTMANN, Frep (A) electrician, W. H. 


Flaherty 
ton; 
Mass. 


Co., 48 Cummington Street, Bos- 
(mail) 16 Florence Street, Cambridge, 


ProsseR, ROGER 


Thomas Prosser & 
York City. 


Rares, Oscar Mepartr (M) engineering, 
Chrysler Corp., 12800 Oakland Avenue, 
Highland Park, Mich.; (mail) 12411 West- 
phalia, Detroit. 


RuMBLE, J. 


eral 


D. (M) member of firm, 
Son, 15 Gold Street, New 


Lance (A) 
Motors Products ot 


salesman, Gen- 
Canada, Ltd., 208 
Spadina Avenue, Toronto, Ontario, Canada; 
(mail) 102 Dinnick Crescent. 


STRIBLING, JOHN Wm. (M) engineer, An- 
derson Mfg. Co., 195 Albany Street, Cam- 


bridge, Mass.; (mail) 2-244 General Motors 
Building, Detroit. 


THomson, A. Morris (M) vice-president, 
charge, engineering, Dardelet Threadlock 
Corp., Suite 2135, 120 Broadway, New York 
City. 

WacstarrF, Witiiam A. (M) refrigera- 
ion engineer, charge of acoustics, Norge 
Corp., 606 Woodbridge Avenue, Detroit. 


Kerr (J) assistant 
purchasing agent, Chevrolet Motor Co., Oak- 
land, Calif.; (mail) 2035 


WHITBURN, FANCHER 


—1ith Avenue. 


Applications Received 


Corp.. Dayton, Ohio; (mail) 331 Grafton 
Avenue 

BaKER, Dwicnt S., research engineer, 
Hyvis Oils Inc. of California, Los Angeles, 
Cal. 


SAKER, Ropert M., air box operator, Ben 
dix Stromberg Carburetor Co., South Bend, 
Ind 


BisHop, JOHN JosEPH, in charge 
equipment, New England 


Cudahy Packing Co., Boston, Mass. 


automo 


tive District, 


BRAMHALL, LEsLiE E., 


assistant foreman, 


State of California, Department of Public 
Works, Bishop, Cal. 

Carr, GEROME Byron, automotive super 
intendent, Wilshire Oil Co., Los Angeles, 


Cai. 

Crark, Maney H., western manager, Le 
Roi Co., Milwaukee, Wis. 

CLAUSEN, CHRISTIAN E., mechanical en- 
gineer, Fairbanks, Morse & Co., Beloit, Wis. 


Warren A., president, W. A. 
Clohisy, Inc., Chicago. 


CLOHISY, 


CoLr, CHARLES ARNOLD, district manager, 
Thompson Products, Inc., Cleveland. 


Co_tumsus Auto Parts Co., Columbus, 
Ohio. 
Eaton, Bruce G., JR., engineer, Curtiss 


Aeroplane & Motor Co., Buffalo, N. Y. 


Groat, CHEsTER A., president, Chester A. 
Groat Auto Co., Seaside, Ont., Canada. 


Huspss, Earce, Bloomfield, Ont., Canada. 


The applications for membership 
received between March 15, 1934, 
and April 15, 1934, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


HuGHEs, 
Chevrolet 


Jack, fleet service 
Motor Co., Detroit. 
Hunt, RoBERT, assistant general superin- 


tendent of motive power, Seaboard Air Line 
Railway Co., Nortolk, Va. 


instructor, 


HossFELD, Herperr S., vehicular super- 
visor, Continental Baking Co., New York 
City. 

LINTERN, W. A., secretary, Nicholas-Lin- 


tern Co., Cleveland. 
Lyon, Racpu P., special agent, Standard 
Oil Co. of Calitornia, San Francisco. 
MartTIN, Henry C., JR., 
Mount Vernon, N. Y. 
Napier, Carit S., technical director, Cir- 
rus-Hermes Engineering Co. Ltd., Brough, 
East Yorkshire, England. 


104 Elm Ave., 


NicHoLson, ARTHUR BorpEAux, Ist Lieu- 
tenant, Coast Artillery Corps, U. S. A., Fort 


MacArthur, San Pedro, Cal. 





PLASSERAUD, RENE, associate, Law Offices 
ot Messrs. Weismann, Blum 


& Plasseraud, 
Paris, France. 


PoLiiz, Hucu H., superintendent of main- 
tenance, Colonial Coach Lines Ltd., Ottawa, 
Ont., Canada. 


Wacrter R., research engineer, 
Harrison Division of General Motors, Lock- 
port, N. Y. 

RANKIN, JOHN McLean, Standard 
neering, Toronto, Ont., Canada. 


RAMSAUR, 


Engi- 


Ritter, W. K., Jr., mechanical engineer, 
National Advisory Committee for Aeronau- 
tics, Hampton, Va. 


STOECKEL, Ropsins B., research associate 


in highway transportation, Yale University, 
New Haven, Conn. 


TayLtor, HERMAN W., manager lubricat- 
ing Sales, General Petroleum Corp. of Cali- 
fornia, Los Angeles, Cal. 


Viano, Frep N., vice-president and service 


manager, Colonial Garage Inc., Lexington, 
Mass. 


VINTSCHGER, Francis E., student, Casey 
Jones School of Aeronautics, Newark, N. 4 


Weaver, Leo R., draftsman, 


gineering Co., Indianapolis, Ind. 


Merz En- 


Wixuis, Ropert OLivers, chemical engi- 
neer, Dunlop Rubber Co., Toronto, Ont., 
Canada. 
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Time has proven the National Oil and 
Fluid Seal principle and construction 
correct. Many new uses loom ahead! 
Careful study and actual use on automo- 
bile water - pumps show National Seals 
to be ideally suited. They give perfect 
closure, using fewer parts. The auto- 
matic and continuous adjustment gives 
long, trouble-free life. Send coupon for 
the free sample seal today! 
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YOURE 
MUNA CTE DY 


SMILING, the installer takes his 
leave. He’s been courteous, care- 
ful, quick. He seemed to know 
just where the telephone should 
go. Just how to place it so that 
nothing should be marred. And 
now — “You're connected!” 

A few days ago, having a tele- 
phone in this house was only an 
idea. A husband talked it over with 
his wife. They decided to go ahead. 
Now the telephone is a reality — 
tangible, delightful, vitally impor- 
tant to the family that lives here. 
Tonight Mother can visit with her 
friends, talk to relatives miles 
away, call the doctor should he be 
needed. 

A new neighbor has been linked 
with the millions of other tele- 
phone equipped homes that make 
America one neighborhood. 
Another household has discovered 
the security and convenience 
brought by the Bell System’s 
unified service of communication. 


Those who already have telephone ser- 
vice can save many steps each day — 
through the house, up and down stairs — 
by having extensions placed in those 
rooms which are most frequently used. 
Greater convenience, greater privacy, at 
small extra cost. Installations are quickly 
made. Just call the Business Office of 
your Bell Telephone Company. 


BELL TELEPHONE SYSTEM 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Nomenclature for Aeronautics 


By National Advisory Committee for Aeronautics. N.A.C.A. Report 
No. 474, 1933; 37 pp., including 13 figs. Price, 10 cents. [ A-r] 


The Aerodynamic Analysis of the Gyroplane Rotating-Wing 
System 
3y John B. Wheatley. N.A.C.A. Technical Note No. 492, March, 
1934; 22 p., 6 figs. [A-1] 


Aerodynamic Rolling and Yawing Moments Produced by Float- 
ing Wing-Tip Ailerons, as Measured by the Spinning Balance 


By Millard J. Bamber. N.A.C.A. Technical Note No. 493, March, 
1934; 5 pp., 3 figs. { A-1] 


Conversion of Energy in Cross-Sectional Divergences Under 
Different Conditions of Inflow 


By H. Peters. Translated from Ingenieur-Archiv, Vol. Il, 1931. 
N.A.C.A. Technical Memorandum No. 737, March, 1934; 19 pp., 29 
figs. [A-1 


Experiments with Planing Surfaces 


By W. Sottorf. Translated from Werft-Reederet-Hafen, October 1, 
1932; February 15, and March 1, 1933. N.A.C.A. Technical Memo- 


| randum No. 739, March, 1934; 25 pp., 34 figs. [A-1] 


The Development of Floats and Equipment for Research in 
Promoting It 
By Wilhelm Pabst. Translated from Zeitschrift fur Flugtechntk und 
Motorluftschiffahrt, Vol. 23, No. 23, December 14, 1932. N.A.C.A. 
Technical Memorandum No. 740, March, 1934; 12 pp., 12 figs. [A-1] 


On the Electrical Method of Measuring Small Vibfations, and 
Its Application to the Measurement of Vibrations of Airscrew 
Blades 
3y Jdichi Obata, Sakae Morita, and Yahei Yoshida. Report No. 103 

of the Aeronautical Research Institute, Tokyo Imperial University, 

February, 1934; 14 pp., illustrated. [A-1] 


Construction Aéronautique et Sécurite 

By A. Volmerange. Published in L’Aéronautique, February, 1934, 
L.’Aérotechnique section, p. 9. [ A-1] 

A structural failure in flight seems to be the explanation for the 
“Emeraude” disaster. This is, in the author’s opinion, a manifestation 
of the probability that structurally airplanes are not sufficiently strong 
to meet the higher stresses imposed by increased speed and power. His 
suggested remedies include research especially on new materials, more 
stringent and longer flight tests, especially at critical speeds. 


Les Travaux de ouis Stipa sur les Avions a Fuselage Tubulaire 


By J. Lacaine. Published in L’Aéronautique, January, 1934, L’Aero- 
technique section, p. 3. [A-1] 


An experimental airplane with a cylindrical fuselage was recently 


| built and tested by its inventor, the Italian engineer, Louis Stipa. The 


article gives the results of the tests, and, more briefly, an account of the 
preliminary development work and tests of the propellers enclosed in 


the nose of the cylindrical fuselage. 


(Continued on page 40) 
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AN ENGINEERING SERVICE 
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May we work with you in solving your fuel oil and lubri- 

: cating oil filtration problems? 
9) For many years we have been working with both de- 
at- | signing and maintenance engineers on all characters of 
‘, forced feed filtration. We are constantly designing and 
. building filters of varying types and sizes to meet specific 
” needs. 
~ Our filtration engineers are recognized authorities in 
‘. that field. We have a large plant and are equipped to 
y render unusual service . . . both from the standpoints 
. | of production and design. 
” | We invite inquiries also, from those executives respon- 
Pe sible for the maintenance cost of fleets of trucks, busses, 
2 | taxi-cabs and commercial transport vehicles of every 
- description, now in operation on the roads, on the 
ew water, or in the air. 
03 Write us ... tell us about your lubricating or fuel oil 
1 | filtration requirements. We will promptly place our 

| whole engineering experience at your disposal. Motor 
“) | Improvements, Inc., 353 Frelinghuysen 
ae Avenue, Newark, New Jersey. 
ng 


- 7 PUROLATOR 


| THE OIL FILTER 
ro- LICENSED UNDER SWEETLAND PATENTS 
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How 4000 fleet owners | 
s much as 








FIRST STEP IN SAVING MONEY 


is the scientifically accurate test on the Cities 
Service POWER PROVER. In 30 seconds this 
exclusive Cities Service invention analyzes 
exhaust gases and shows whether the engine 
is operating at 65%, 50% or less of its effi- 
ciency...indicating wasted power and gaso- 
lene. Hundreds of fleet operators have been 
amazed to find engines operating inefficiently 
immediately after their “sight and sound” 
adjustments. Yours may be the same. And it 
will take the POWER PROVER only 30seconds 
to reveal this hidden waste of fuel and money. 


CORRECTING THIS WASTE 
is the second step. Cities Service has devel- 
oped a 23-step tuning and adjusting routine 
that replaces guesswork with scientific accu- 
racy. Many of the tuning and precision in- 
struments used are exclusive, patented Cities 
Service inventions. Unnecessary waste of gas- 
olene is eliminated, power increased, over- 
hauls are needed less frequently, danger from 
carbon monoxide is greatly reduced. This 
tuning routine frequently increases engine 
efficiency from 50% to 85%. Your own me- 


chanics can apply the 23-step procedure. 
Pp+y P f 





CITIES SERVICE 
POWER PROVER 


This exclusive Cities Service 


NEW KOOLMOTOR CITIES SERVICE ETHYL 





The famous high-test, anti- 
knock green gasolene, for 
which hundreds of thou- 
sands have gladly paid 2 


cents premium...now yours 
at no premium. 





The new champion of Ethyl 
gasolenes ... fast, tremen- 
dously powerful...a super 
anti-knock gasolene. Backed 
100% by the Cities Service 
name and reputation. 


invention that instantly de- 
tects unnecessarily wasted 
fuel and power. Combined 
with the 23-step Cities 
Service tuning routine, 
using exclusive patented 
precision tools, it stops 


= ; , ; this waste. 
RADIO CONCERTS—Fridays at 8:00 p.m., E. D.T., over WEAF and thirty-three N. B.C. stations 


CITIES SERVICE POWER PROVER | 
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...and lowered operating and main- 
tenance expense by having their 
trucks and buses POWER PROVED 


39 


gasolene costs 








GASOLENE MILEAGE 
SUBSTANTIALLY INCREASED 


Your drivers notice the difference at once. 
Routes that used to consume 25 gallons of 
gasolene may make it on 20 gallons. Oper- 
ators of fleets, large and small, report sav- 
ings of from 10% to 33%% on gasolene 
and oil after POWER PROVER Service was 
made an established part of the maintenance 
routine. Scientifically adjusted motors do not 
waste gasolene and are more powerful under 
heavy loads on the hills and the straightaways. 
And your drivers have greater protection 
against deadly carbon monoxide fumes. 


















Start saving money on your 
fleet today by writing for ad- 
ditional information on how 
more than 4000 fleet opera- 
tors in various industries have 
cut oil and gasolene costs and 
reduced operating and main- 
tenance costs through POWER 
PROVER Service. Mail the 
coupon today. 




















SAVINGS SHOW ON PROFIT SHEETS 


The many savings POWER PROVER Service 
makes possible show up definitely on monthly 
profit sheets. Executives see gasolene and oil 
costs grow smaller... maintenance expense 
decrease... replacement charges dwindle... 
less spoilage of perishable foods from ex- 
haust gases during delivery. And these sav- 
ings are available to you through POWER 
PROVER Service at approximately only one 
cent per day per vehicle! It will pay you to 
investigate at once this proved way of mak- 
ing operations more profitable by lowering 
fuel and maintenance costs. 




















CITIES SERVICE POWER PROVER 
Room717, 60 Wall Street, New York, N. Y 
Gentlemen: 


I am interested in receiving further information on how, at trifling 
cost, I can cut my gasolene and oil bills as much as 30% and lower my 
Operating and maintenance costs. Without obligation on my part, please 


send me this information. 


Name- 


Address— 
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SILENT 
AND EASY RUNNING 





SALISBURY 
FRONT AND REAR AXLES 


Used in some of the leading motor cars 
—Distinguished by Spicer accuracy and 
rigidity of construction— Scientifically 
assembled and tested to insure long life 


and smooth, quiet operation. 


picer 


MANUFACTURING CORPORATION 
TOLEDO, OHIO 


BROWN-LIPE SALISBURY SPICER PARISH 
CLUTCHES and FRONT and REAR ~=—s- UNIVERSAL FRAMES 
TRANSMISSIONS AXLES JOINTS READING, PA. 
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NOTES AND REVIEWS 


Continued 


ENGINES 


Variable Pitch Airscrews and Variable Gears 


By W. G. Jennings. Published in The Journal of The Royal Aes 
nautical Society, January, 1934, p. 2 |] 


I 
The author states that his paper is confined to the aerodynamic a 
pects of the problem and sets forth the advantages that may be gained 
by substituting a variable pitch airscrew for the normal fixed pitch 
airscrew, and in certain cases compares the results with those given 

by the introduction of a variable gear airscrew. 
The mechanical side of the problem is not included 


Indicator Study of SV-1570 Engine 


> 


October 16, 1933; 5 pp., with tables and charts. Published by the 
Chief of the Air Corps, City of Washington {E-1] 


Prepared by Ford L. Prescott. Air Corps Technical Report No. 3877 


Study of Types of Vibration Possible in Aircraft Propellers, 
Part I and Part II 


Prepared by Lt. H. H. Couch. Air Corps Technical Report No. 
3891, November 20, 1933; 20 pp., illustrated. Published by the Chief 
of the Air Corps, City of Washington. | E-1] 


The C. I. Engine as the Rival of the Petrol Engine 


By C. B. Dicksee Published in The Journal of the Royal Aei 


nautical Society, January, 1934, p. 24. |E-1| 


Every service has its own particular set of requirements which result 
in a different value being placed on each one of the many factors which 
contribute toward the final result in performance. The author lists the 
following as the chief factors and discusses the advantages and dis 
advantages of the C-I. Engine as compared with the gasoline engine 
weight, bulk, dependability, cost of original plant, cost of operation, 
cost of maintenance and adaptability. 


Investigation of a Rateau Supercharger for a 700-Horsepower 
Airplane Engine 


By Hermann Oestrich Translated from Automobiltechnische Zett 
schrift, August 25, 1933. N.A.C.A. Technical Memorandum No. 738 
March, 1934; 15 pp., 12 figs. {E-1r] 


La Detonation et Quelques Problemes Qu’Elle Pose 


By Jean Pontremolt Reprint trom La Science Aérienne, January 


February, 1934. 12 pp.; 7 illustrations. E-1] 
Some of the problems which detonation creates for the engine de 


signer are reviewed by the author in the light of his experience with the 


Gnome and Rhone aircraft engine company. He summarizes the effects 


of detonation on engine operation, the knowledge contributed by the 
physicist to the understanding of the problem, and the effects of variou 
engine design and operating features on detonation 


HIGHWAYS 
Le Debit Maximum des Autostrades 


By N. Bernatzky. Published in La Technique Automobile et Aérienne 
ist quarter, 1934, p. 25. [| F-4] 


high speed, but a uniform moderate speed for all 
vehicles not exceeding 30 m.p.h. is required for 
of automobile highway 


Not excessively 


maximum utilization 
This is one conclusion arrived at by the author 
in his analysis of conditions leading to maximum movement of vehicle 
or tonnage on highways per unit of time. Other conclusions relate to 
features ot automobile, motor-truck and highway design. 


MATERIAL 


Oxidation Lubrication and the Blending of Mineral Oils to 
Obdtain Maximum Lubricating Value 


By R. O. King. Published in the Journal of The Institution of Petro 
leum Technologists, February, 1934, p. 97 [G-1] 


Experiments made using the Jakeman machine with blends and single 
varieties of lubricants are described which lead to the suggestion that 
improvement of the lubricating value of mineral oil blends should be 
sought for by investigating their oxidation characteristics. The experi 
ments were made in the National Physical Laboratory with the coopera 
tion of Mr. C. Jakeman. 


(Concluded on page 42) 
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How VOLT-O-MATIC Regulation 


keeps batteries always properly charged 


The difference in principle between an ordinary generator and a Bosch VOLT-O-MATIC 
Generator in charging a battery, is graphically illustrated below: 


Here are two tanks, both nearly empty. The tank at left 
is receiving a smaller supply of water from the faucet 
than is being drawn off through the drain at the bottom 
of the tank. Therefore, sooner or later it will be empty. 

The tank at right, however, is equipped with a 
regulating device which has opened the faucet wide, 
sending a much larger stream of water into the tank 
than is being drained off. Therefore, the tank will soon 


Here are the same 2 tanks under another set of condi- 
tions. Although now filled, and the amount of drain 
greatly reduced, the tank at left is receiving approxi- 
mately the same volume of water as when it was nearly 
empty. Therefore, the tank overflows. 


The tank at right is also full, and here too the drain 
is reduced; but the regulating device has been at work, 
automatically closing the valve as the float rises, and 
reducing the amount of flow to a mere trickle. There- 


be full again. 


fore, the tank will not overflow. 


Notice that the tank without a regulating device received too much water in one case, too little in the other. But in the 
controlled tank the regulating device in each case adjusted the flow to the amount of water required to compensate for 
the outflow. @ In the same way, the automatic voltage regulation of the Bosch Generator operates to adapt the flow 


of current to the battery’s needs, thus 


reventing overcharging or undercharging of the battery. When the battery is 


draining fast, the Bosch Volt-O-matic Commas automatically puts in a heavy charge. When the battery is full and 
the current needed is small, the Bosch Volt-O-matic Generator automatically cuts down the current supply. 


HE Maintenance Department 

of one large truck fleet had to 

recharge the batteries of every 
truck every week. Several months 
ago their trucks were equipped 
with Bosch Volt-O-matic Gener- 
ators. Not a single battery hasneeded 
re-charging since. 


The Police Department of a large 
city had to re-charge the batteries 
on their police radio cars every day. 
Since Bosch Volt-O-matic Generators 
were installed nearly a year ago, not 
one battery hasrequired re-charging. 


These results are not exceptional. 
They are typical. Typical of the 
way Bosch Volt-O-matic Generators 
protect batteries against overcharg- 
ing or insufficient charging. Typical 
of the way Bosch Generators end 
the danger, delay and expense of 
road breakdowns caused by hitherto 
unavoidable battery abuses. 


Engine designers, operators of bus 
and truck fleets and police depart- 
ments will find it to their advantage 
to investigate the superiorities of 
the Bosch Volt-O-matic Generator. 





Thousands of fleet owners are find- 
ing them indispensable. There is a 
type for every purpose from 60 to 
1000 watt capacity. Booklet and 
full technical information gladly 
sent to you on request. 


* * * 


The makers of Bosch and American- 
Bosch products have always taken pride 
in creating, designing, building and 
selling only products that are superior 
to those commonly in use. Proven lead- 
ers in their fields, they are built up to 
a high standard of quality and not 
down to a price. 


UNITED AMERICAN BOSCH CORPORATION, SPRINGFIELD, MASS. senp Boox.et on suBsECTS CHECKED: 


PRODUCTS OF ROBERT BOSCH A.G. 


PRODUCTS 


manufactured by ) Bosch Ditch & Fog Light 
oO $C : : : 
A. tee wale. (1) Bosch Neverstall Windshield Wipers 
ert Gee (] Bosch Vibro- Balanced Horns 


American Bosch 
Corporation. 


(_} Bosch Volt-O-matic Generators 


[] Bosch Rapid Transit Magnetos 





WRITE NAME AND ADDRESS IN SPACE BELOW 


PRODUCTS OF UNITED AMERICAN 
BOSCH CORPORATION 
American-Bosch Big Brute Coil [|] prRropDUCTS 


American-Bosch Condensers - 
American-Bosch Battery Charger [_] cn ente 


‘a manufactured by 


AMERICAN 


American-Bosch Magnetos as) [} BOSCH CORP., 
American-Bosch Car-Radio [) _ bear the credemark 


shown above. 
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DY NOTES AND REVIEWS 
T U | Concluded 


Der Mittlere Spezifische Kraftstoffverbrauch beim Motorbetrieb 
TH mit Verschiedenen Kraftstoffen 


| By Professor Wawrziniok. Published in Automobiltechnische Zeit 


chrift, Feb. 10, 1934, p. 74. [G-1] 

s \ series of tests were made to determine the specific fuel consump 
tion of three commercial engines with gasoline, blends of gasoline with 
various percentages of alcohol or benzol and with various percentages 
ot both alcohol and benzol. The 


blends are shown to affect specific 
fuel consumption favorably by permitting an increase 


in compression 
ratio, the 


most successful in this connection being an alcohol blend 


; 7 ? ; Les Questions Metallurgique a l’Ordre du Jour dans !’Industrie 
The accompanying sectional illustration Automobile 
of Flex-O-Tube will show you why this By Léon Guillet. Published in Journal de la Société des Ingénieur 
. ‘ de l’' Automobile, January, 1934, p. 2522 {G-1} 
product 1S the answer to the flexible feed he honorary president of the French society of Automotive engi 
line question. neers, the only representative of the automotive industry in the Academy 
ot Sciences, and the founder, in 1900, of the Dion-Bouton laborato1 
noted in France tor its steel research, here discusses metallurgical ques 


tions ot interest in the automotive’ industry. His 


article covers con 
ventional high-quality steels, special steels, 


conventional and_ special 
irons, alloys, metal plating, aging and structural defects 


MISCELLANEOUS 


Anwendungs—und Belastungsmoglichkeiten eines Neuen Gleit- 
lagers in den Abmessungen der Walzlager 





By A. Riebe. Published in Automobiltechnische Zeitschrift, March 


10, 1934, p. 133. [H-1] 

: : \ new type of plain bearing of such dimensions as to be able to serve 
The obvious disadvantages of the all as substitute for roller bearings is described, examples being given of 
metal and the metal-less feed lines are its application and load carrying capacity. 


entirely avoided. The Turning Wheel—The Story of General Motors Through 
Twenty-Five Years 1908-1933 


Flex-O-Tube combines the good quali- By Arthur Pound. Published by Doubleday, Doran & Co., Inc., Gar 
, ‘ i den City, New York, 1934; 517 pp., illustrated. H-3] 
ties of each and eliminates the poor. tig a | 


The occasion for the writing of this volume was the twenty-fifth 


inniversary of the founding of General Motors Company of New Jersey 


Flex-O-Tube with the flexible metal core in 1908. The author points out that the growth of the organization 





: gash stanecandlontbet . has contributed a unique chapter to American industrial history and 

insures an unrestricted flow at all times. ontends that innumerable histories of nations, rulers, wars, and peoples 
; . have been published of much less significance than this story of a 

No kinking under short bends—no swell- great industry. 

, : Mr. Pound, by his long acquaintance with the automobile industry 

ing shut from hot oil, gas, etc. nd his work in economics and history, is well fitted to adequately 


present this review. 


Flex-O-Tube with the non - metallic 
cover cannot crystalize from vibration or 


Industrialized Russia 





By Alcan Hirsch, with preface by Maurice Hindus. Published by 
constant movement. The Chemical Catalog Co., Inc., New York City, 1934; 309 pp., il 
lustrated. | H-3] 
° ° Dr. Hirsch, for about two years, served the Soviet government as 
Our exclusive method of attaching fit- chief consulting chemical engineer in connection with their chemical 
tings eliminates the use of solder or industries, and offers in his book a scientific presentation and explana 
i at tion of pertinent facts about the present status of Russia’s basic indu 
cement and insures a positive leak-proof tries: iron and steel, chemical, fuel, petroleum, transportation, machinery, 
° agriculture, and so forth; and gives an interpretation from the viewpoint 
and break-proof line. of an American engineer of the evolution of present-day Russian in 
dustry, business, government, finance, law, living conditions, education 
ee ° ° ind religion 
As originators of this type of flexible 

tubing we are proud of our job. You, Mr. A History of the National Research Council 1919-1933 
Engineer, can feel secure and proud of Reprint and Circular Series of the National Research Council. Num 
ber 1of¢ Published by the National Research Council, City of Wash 
your approval. ington, 1933. 61 pp. Price fifty cents. | H-3} 


During the year 1932, under the direction of the Executive Board of 
the National Research Council, a survey of the 


organization of the 
Council was made as a basis 


for recommendations in regard to possible 
hange \s a preparation for this survey, the Committee called upon 
the ofhicers of the Council and the Chairman of the several divisions fot 

THE FLEX-O-TUBE CO. 1 report upon the activities of the Council since its organization upon a 
peace-tume Dasis 1n I9Q19. 


y ; These articles are now issued in pamphlet form as a partial record 
DETROIT, MICH. 


of the accomplishments of the National Research Council, in order that 


the substance of the report may be brought to the attention of the 
cientific workers of the country. 


, 


ie 


cord 
that 
the 


What Members Are Doing 


William T. Livermore is doing automo- 
motive de velopme nt work for a group ot private 


individuals. His address is 049 Westheld Ave., 
Westfield, N. J. 


Karl L. 


with the 


Lendl is 


Douglas 


aeronautical engineer 
Aircraft Co., Santa Monica, 





| of the 


Cal. He was formerly with the Consolidated 
Aircraft Corp., Buffalo, N. Y. 


J. Frank Stengel has resigned from the 
Dictograph Products Co., Inc., and has joined 
the Telephonics Corp., New York City. 





Clarence G. Wood, who has been con- 
ulting engineer for the Monmouth Products 
Co., Cleveland, has been appointed director of 


sales and engineering for the same company. 


Paul F. Hackethal has joined the avia- 
Lycoming Mfg. Co., Wil- 


liaamsport, Pa., as engineer. He 
chief engineer of the 


| tion division of the 


was tormerly 


Smith Engineering Co., 
Cleveland 





Hans Fischer is consulting engineer fot 
the Lanova Corp., Wilmington, Del. He was 


formerly research engineer on Diesel engines, 


for the Falk Corp., Milwaukee. 


H. J. Saladin, formerly assistant manage1 


technical division of the Standard Oil 
Co. (Indiana), has been made manager of the 
technical department. 


) e y 
R. E. Wilkin has been appointed manage: 
of the automotive engineering department and 


assistant manager of the technical department 


of the same company 


Bi E. Kinstler, formerly of the Budd 


Wheel Co., has recently joined the Kelsey-Hayes 
Wheel 


Corp. as sales engineer. 


S.A.E. Summer Meeting 


Saranac Inn, Saranac Lake, New York, 
June 17-22, 1934. 


Baltimore—No Meeting 
Chicago—No Meeting 


Metropolitan—No Meeting 





James ]. Welker, parts manager, General 
Motors-Holdens, Ltd., Melbourne, Australia, has 
been assigned to the New York office of the 
General Motors Export Co. for a period of 6 
months. 


William T. Lutey is with the Kansas City 


Division of the Fisher Body Corp. as layout 
engineer. 


B. D. Kunkle F. H. Prescott 


B. By: Kunkle, formerly president and gen- 


eral manager of the Delco Products Division of 
General Motors Corp., 
sistant to C. E. 
corporation. 


F. Hi. 


— 
Prescott, formerly 


general manager of the Guide Lamp Division 


has succeeded Mr. Kunkle as head of the Delco 


Products Division. 


William Fairhurst, sales manager of the 
Spicer Mfg. Co., Toledo, has been elected vice- 


president in charge of sales of the company. 


Roy E. Thompson has joined the West 


ern Gear Works, Seattle, as engineer. He was 
formerly a draftsman with the Grey’s Harbor 


Pulp & Paper Co., 


Hoquiam, Wash. 


Meetings Calendar 


New England—June 6 


S.S. “Myrtle,” Central Wharf, Foot of 


State St., Boston, Mass. Summer Cruise 
ot 1934. 
Philadelphia—No Meeting 
Pittsburgh—June 5 

Pittsburgh Athletic Association; dinner 


6:30 P.M. 


Recent Developments in Automobile Paints, 





has been appointed as- 
Wilson, a vice-president of the 


president and 


Geoffrey H. Vallings is joint managing 
director of Vallings & Wadham, Ltd., Paignton, 
Devon, England. He was formerly chief assist- 
ant motor engineer for Shell Mex, Ltd., London. 


Karl H. Nonweiler has been transferred 
to the Detroit office of the Shell Petroleum Corp. 
as sales engineer (lubricants). 


]. F. Winchester, coordinator and supet 
visor of motor equipment, Standard Oil Co. of 
New Jersey, has resigned from the New Jersey 
State Trucking Code Authority on account of 
being unable to devote time to the work. 


C. M. Southard has been named general 
sales manager of the Warner-Quinlan Co., New 
York City. He was formerly assistant manager 
of the lubricating oil department. 


Ralph ]. Duckworth has joined the Reo 
Motor Car Co. as chassis layout draftsman. He 


was formerly layout draftsman with the Olds 
Motor Works. 


Hubert C. Harper is general sales man- 
ager for North End Motor Sales, Ltd., Montreal. 
He was assistant zone manager for Genera! 
Motors Products of Canada, Ltd., at Montreal. 


N. A. Pointer has from the 
Barnet Glass Rubber Co., Melbourne, Australia, 
and has returned to General Motors-Holden’s 
Ltd., South Melbourne, as chief engineer of the 
car division. 


resigned 


Frank B. Killian has been appointed chief 
of the automotive engineering division, export 
department, Socony-Vacuum Corp., New York 
City. For 29 years Mr. Killian was chief auto- 
motive engineer of the Vacuum Oil Co. 


Enamels and Methods—Paul Croll, technical 


director, Paint and Varnish Division, Pitts- 
burgh Plate Glass Co. 


Scuthern California—June 8 


Richheld Bldg. 
P.M. 


Automotive Powered Streamline Railcars 
by a representative of the Union Pacific 


Railroad. 


Cateteria; dinner 6:3 


Washington—No Meeting 
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News of the 
Sections 


Regional Meeting at South Bend 


A telegram from D. G. Roos, president of the So- 
ciety, received just as this issue of the JOURNAL 


went to press, reported that the first of a series of 
regional meetings of the Society, held in South 


tended by 145. 


Bend, Ind., was a tremendous success, being at- 


A paper by Stanwood W. Spar- 


row, Studebaker Corp., on The Development of a 
High-Speed Engine, was well received, and stimu- 
lated wide discussion. 


Roos and Warner Visit Pacific Coast; 
Five Sections Get Summary of Progress 


® Denver 
@ No. California 
@ Northwest 


RADUAL disappearance of the large car 
in tavor of smaller ones was cited b 
Delmar G. Roos, president of the Society an 
chiet engineer, Studebaker Corp., as ‘“‘perhap 


@ So. California 
® Oregon 


the most important basic trend” in an addr 
on “What's Going on in_ the \utomotive 
Industry”. Mr. Roos spoke before the S.A.} 
Club of Denver on April 30, and subsequent! 
before the four Pacific-Coast Sections John 
A. C. Warner, secretary and general manage: 
of the Society, also spoke. Mr. Warner 
address will be found beginning on page 18 
vf this issue of the S.A.E. Journa, and addi 
tional abstracts from Mr. Roos’s address on 
page 211. 

Pointing out that the economic depression 
was only one reason for the accelerated deve 
opment of smaller cars, and that high taxes 
and the large number of bargains in the market 
were also responsible, Mr. Roos demonstrated 
that excellent performance and comfort achieved 
n small cars had contributed to their popularits 
The large st part of his address was devoted to 
showing in some detail how various mechanical 
improvements contribute to better performance 
and riding comfort 

Some of the wild claims for streamlining ar¢ 
obviously not substantiated by the facts, Mr. 
Roos said. The engine remains the _ biggest 
tactor in performance and great strides have 
been made in its development with the help 
of the petroleum industry, which has made 
enerally available fuels with a knock-rating 
ninimum of octane 

After describing in detail the evolution of a 
specific engine in power and torque, Mr. Roos 
went or to discuss other points in passenger 
ar development. 

Manutacturers are taking off free-wheeling, 
9 making it optional, he said. It is a question 
whether manufacturing economy or public re 
action motivates this tendenc\ 

A number of devices, like the automati 
transmission ma come into the economik Pic 





ture when money is more plentiful, but nothin 


extreme in transmissions is likely to happen in 
the near future. A transmission that shifts on 
speed alone is 


basically unsound, according to 


many engineers, he said. Torque as well 
speed must be taken into consideration 

There is a definite and desirable trend towar« 
power brakes, Mr. Roos pointed out. Research 
has resulted in more uniform. brake linings 
iron-alloy drums, with steel backing-plates, have 
given better strength and wearing qualities 

It is possible to go a long way in improve 


ment of riding quality by the use of suitable 


Vol. 34, No. 6 


] 


Met. Section Tests 
1934 Models 


An old custom of the Metro- 
politan Section, dating with a 
few interruptions from about 
1910, was carried out May 17. 
when members and guests of the 
Section participated in a field 
day, during which virtually all 
the 1934 automobiles were 
driven over a “proving ground” 
laid out at the Glenn Curtiss 
Airport, Jackson Heights, N. Y. 

Cars were furnished by deal- 
ers and factory branches in the 
New York area, and an unof- 
ficial check revealed that only 
two brands were missing. 

About 200 persons attended 
the tests. In the evening the 
Section heard “A Critical Study 
of Car Design and Perform- 


ance.” by Austin M. Wolf. 


weight distribution and 


l] 


ring hock absorber 
eneral suspension, and it will be two or three 
ears betore the suspension problem is worked 
out. Independent wheel-springing does accom 
plish advantages in riding comfort. In certain 
installations, however, big problems have come 


al ] 


from such phenomena as axle roll, large verti 


il movement, teering-geometr puzzles, et 


The conventional front axle has an advantage 


ind characteristic which some independent front 


suspensions miss, that is, constant camber of 
the wheels on a curve. With certain indepen 
dent-wheel types, and under certain condition 


the camber varies in such a manner with bod 
roll as to make it difficult and uncertain in 
negotiating curves. 

Proper weight distribution is another method 
of achieving superior riding characteristics. By 
oving the engine forward and putting more 
weight on the front springs it is possible to 
get an improved ride, provided that the front 
prings are made stiffer. But this may bring 
other problems in its train in the shape of 
handling on turns, if the engine is far forward 
and the center of gravity high 


Body ventilation is being improved, Mr. Roo: 


26 


ointed out, and there is a tenden towar 


11 
eatel roominess in even th smalier cat 


[he public is getting the greatest motor-ca 
ilues in the history of the industi but th 
margin of profit is ‘dangerously low 

[he automotive engineer is doing his pa 


| 


to help the automotive industry to lead th 
ountry out of the depression. 

In commenting on the introduction ot new 
devices on automobiles, Mr. Roos summarizec 
yy saying “We have to take the public b 
the hand and lead them down the road ot 
progress. We can’t expect to throw them ofl 
pringboard. Manufacturers are now countin 
more upon the engineer to assist 1n ac ording 
with this condition and in putting the com 
panies in their proper place on the economu 


map. 


Butane and Gasoline 
Compared as Fuels 


@ Chicago 

i order to break even on fuel costs when 
using butane, it will be necessary that this 
wailable at approximately 10 pet 


according 


product be 
ent less than the cost of gasoline, 
to D. P. Barnard, research department, Stand 
ard Oil Co. (Indiana), who presented a paper 


on “Butane vs. Gasoline as An Automotive 


Fuel” to the Chicago Section on April 3. 
Mr. Barnard stated that the use of butane 


is a highway fuel in place of gasoline, started 
on the West Coast where apparently it wa 
iwailable in appreciable quantities and where 


as being put to no particular use. Evident 


} 


the assumption was made that this material wa 


virtually valueless at the refiner ind should 


either be given away or at least sold at a ver 


OW price 
] 


ae 


ind, consequently, some very rapid 


velopments in the conversion of truck fleet 


to use this fuel took place. In his 


discussion of the subject, he developed the po 


ubsequent 


1 } 1 


ibility of the general use of butane in this cla 


Comparing butane with other possible fuel 
Mr. Barnard mentioned that it must be handled 
and stored under considerable pressure and that 
its specific gravity is quite low compared with 
Further, that it 
optimum explosive limits in terms of per cent 


the other petroleum fuels 


volume in the mixture is definitely 
higher than in the case of other fuels. Once 


of vapor by 


other outstanding characteristic of butane 1s it 
high knock-rating, which is well up toward 
too and above that of any other generally used 
fuel. 

Presenting explosive mixture-ratio data ex 


pressed in the terms ordinarily employed in 





NEWS OF THE SECTIONS 


Big Turnouts at Western Meetings 


EGINNING April 30 with a 

visit to the S.A.E. Club of 
Denver, D. G. Roos, president 
of the Society, and John A. C. 
Warner, general manager, com- 
pleted a program of personal 
contacts with far-Western divi- 
sions of the Society which in- 
cluded the Southern California 
Section (Los Angeles, May 3), 
the Northern California Sec- 
tion (San Francisco, May 7). 
the Oregon Section (Portland. 
May 9) and the Northwest Sec- 
tion (Seattle, May 11). 


At Denver, 75 persons turned 
out, although there is no formal 
Section there. Elmer J. Graham, 
superintendent of transporta- 
tion, Public Service Co. of Colo- 
rado, acted as chairman. Sev- 
eral members of the Society, 
resident in Denver and vicinity, 
gave a dinner in honor of 
Messrs. Roos and Warner be- 
fore the general meeting. which 
was held in the auditorium of 
the Public Service Co. 


{t Los Angeles, the atten- 
dance was 75, and Mr. Roos’s 
speech was reported as being 
received with standing applause. 
In the discussion which fol- 
lowed W. Hall, Charles H. Pax- 
ton, C. V. Elliot. C. H. Jacob- 
sen. and W. E. Powelson took 
a prominent part. 


Vice-Chairman George  H. 
Mosel opened the meeting at 
San Francisco in the absence in 
the East of Chairman Evans. 
During the dinner which pre- 
ceded the meeting Mr. Roos was 


automotive practice, Mr. Barnard noted that 
butane forms mixtures slightly leaner than 
ordinary fuels on a weight basis. When these 
mixture ratios are converted into gallons of 
fuel necessary to make operating mixtures with 
a given volume of air, it is obvious that the 
lighter fuel shows up to a very decided dis 
advantage. This volumetric consumption disad- 
vantage amounts to over 20 per cent when com- 
pared with motor gasoline and must be ove 
come before actual realization of the benefits of 
higher compression and better volumetric effi- 
ciency than are possible with gasoline. 

Mr. Barnard noted also that, in spite of the 
30 per cent possible increase in brake mean 
effective pressure and a reduction in specific 
fuel consumption of 15 per cent as compared 
with the representative values for current prac- 
tice with motor gasoline, butane still shows up 
to a disadvantage when fuel consumptions are 


presented with a deed to 1000 
acres of prunes in Pruneville, 
for “his future enjoyment dur- 
ing visits to California. when 
his active life has ceased and 
he shall have taken up resi- 
dence in the Santa Clara Valley 
as the highest point of worldly 
ambition.” Attendance at the 
San Francisco meeting was 62. 


{t Portland, the meeting was 
the largest in the history of 
the Oregon Section, being at- 
tended by 176 persons. A fea- 
ture of the meeting was an ex- 
hibition of material collected 
by the Section for presentation 
to the engineering school of 
Oregon State College. H. W. 
Drake, Section chairman, pre- 
sided at the meeting. 


The Seattle meeting was the 
last of the season for the North- 
west Section and was attended 
by 200 members and guests. 
Sherman Bushnell presided. 


The gist of Mr. Roos’s speech 
to the several Sections appears 
on the opposite page. 


In connection with Mr. War- 
ner’s address motion pictures of 
mechanized equipment devel- 
oped by the Ordnance Depart- 
ment, U. S. Army, were shown. 
The films were lent through 
the courtesy of Col. C. M. 
Wesson. 


A series of slides illustrating 
various phases of early S.A.E. 
and automotive activity were 
also shown where time and the 
facilities permitted. 


considered upon a volumetric basis. It would 
appear, therefore, that the only possibility in 
using butane for highway service, granting that 
the ultimate price of the fuel delivered to the 
consumer is not greatly below that of gasoline, 
would lie in improved performance of the 
equipment under certain driving conditions, 
thus reducing the necessity for gear shifting and 
thereby lowering the average swept engine 
volume for a unit of distance of more than 8 
per cent. It does not appear at this time that 
this possibility exists, he said, particularly in 
the Middle West, although it may be that some 
such effect as performance improvement has 
been of influence in the observations reported 
on the West Coast. 

At present, Mr. Barnard remarked, it appears 
that any attempt to supply butane under the 
conditions necessary for highway units would 
eventually result in a final cost to the operator 


on a gallonage basis higher than that prevailing 
for regular gasoline. Actually, in his opinion, 
if there is any advantage to be gained in the 
improvement of performance of existing vehi- 
cles, aviation gasoline of the fighting-grade typ« 
would appear to be a more attractive ultimate 
possibility than butane. 

It would seem to Mr. Barnard that one very 
real possibility for the economic use of butane 
as an internal-combustion fuel should exist in 
railway service for such equipment as_high- 
speed rail-cars and, possibly, switching loco- 
motives. In the case of the former, it is quite 
desirable to secure large power-outputs along 
with smoothness of operation and_ reasonably 
light weight. At the same time it is also desir- 
able to avoid multiplicity of units such as 
would be required in case outputs of the orde1 
of 1000 hp. are to be attained with conventional 
gasoline engines. For example, for this class 
of service there should be a demand for a 
moderately light-weight powerplant of from 
800 to 1000 hp., which at the same time must 
operate at as low fuel costs as possible. The use 
of butane should greatly facilitate the design of 
a new engine. As to the requirements fot 
switching-locomotive service, it 1s necessary to 
have available for immediate use a_ relatively 
large amount of stand-by power. Two butane 
burning engines might therefore be installed in 
the rail car, the reserve engine being kept at 
normal operating temperature by interlocking otf 
the cooling systems. 

In conclusion, Mr. Barnard said in part that 
it does not appear that butane can be adapted 
economically to use in small units, particularly 
for highway service, as it does not offer appreci- 
able cost advantages under these conditions. 
Butane possesses some disadvantages in addition 
to those of cost; in particular, that of fire risk, 
as the handling of such material under pressure 
definitely increases the hazard over that ot 
handling gasoline. Further, all of the butane 
carbureting systems which have been devised uj 
to the present time depend upon the vapor 
pressure of the fuel itself for their functioning. 
At 20 deg. fahr., the vapor pressure of com 
mercial butane is less than atmospheric, and 
this requires the use of auxiliary starting equip- 
ment such as the installation of a gasoline car- 
buretor for cold-weather starting-purposes. 

Further. Mr. Barnard stated that it should be 
borne in mind that the amount of butane which 
can be economically recovered in the course of 
present refinery and natural-gasoline-plant op- 
erations is definitely limited, and that no very 
widespread use of the material as a fuel could 
occur without increasing the demand to a status 
where cost would be prohibitive. 


Wolf is Speaker 


On Oil Problems 
@ Indiana 


Dr. Harry Wolf, General Motors Research 
Corp., was the speaker at the April 19 meeting 
of the Indiana Section. His paper on “Auto- 
motive Lubrication Problems with Special Refer- 
ence to Winter Standards” contained a portion 
of advance data to be presented at the Summer 
Meeting, and was illustrated with slides show- 
ing results of research on lubrication especial- 
ly cold-weather starting and operating. 

The meeting was attended by 125 members 
and guests and was preceded by a dinner at- 
tended by 63. At a business meeting held in 
connection with the session on motion of Louis 
Schwitzer, seconded by Charles Merz, it was 
ordered that the secretary prepare a memorial 
resolution to be spread on the records in ap- 
preciation of the life and section activity of the 
late Franklin F. Chandler, former section chair- 
man and nationally known in Society activities. 


June, 1934 
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Section Sponsors C. EK. Wilson 
In Joint Meeting With C. of C. 


“AN important thing in connection’ with 


any business enterprise and_ especially 
with a business intending to make materials 
in volume is to recognize that the obsolescence 
of a plant or a process is a physical fact and 
not a matter of bookkeeping. If you have 
obsolete plants or equipment, the sooner you 
recognize the fact and let your engineers figure 
out what new equipment should be installed to 
produce better and cheaper products, the more 
your business will flourish 

The speaker was Charles E. Wilson, vice 
president in charge of accessories divisions, Gen 
eral Motors Corp., and the setting an overflow 
meeting of the Pittsburgh Chamber ot Com 
merce, for which the program was arranged 
and participated in by the Pittsburgh Section of 
the Society. 

Listening at the speakers’ table were Alex 
Taub, research engineer, Chevrolet Motor Co 
George A. Davidson, president Pittsburgh Avia 
tion Industries; Ex-Governor Fisher of Pennsy| 
vamia, president of the Pittsburgh Chamber of 
Commerce; Dr. Thomas S. Baker, president, 
Carnegie Institute of Technology; A. W. Robert 
son, chairman of the board, Westinghouse Ek 
tric & Mfg. Co.; William P. Witherow, presi 
dent, Witherow Steel Co.; S. M. Kintner, 
vice-president, Westinghous« and = =Murra\ 
Fahnestock, chairman of the Pittsburgh Sec 
tion, who gave a short introductory addre 


Prominent Men Present 


Prof. Willibald Trinks, Carnegie Institute, 
and a founder-member of the Pittsburgh Sec 
tion, introduced the speakers 

John A. C 
manager of the Society, was among those pres- 
ent, as were Walter S. Peper, chairman of the 
Metropolitan Section; A. L. Humphrys, chair 
man of the board, Westinghouse Air Brake Co 
and C. A. Rowan, president of the same organi 
zation. 

The meeting was held April 19, and Mr 


Warner, secretary and veneral 


@ Pittsburgh 


Wilson speech was broadcast overt tauion 
WCAE of Pittsburgh 
Excerpts from Mr. Wilson peech follow 
(he average car and truck production for 


the ten-year period, 1924 to 1933 inclusive, tor 


cars produced in the United States and Canada 


ind cars exported trom this country was 3,591, 


364. The average production for the first quar 


ter during this same ten-year period was 925,- 


87 automobiles. During the first quarter of 


this year the industry produced 751,937 cars, 


which as &1 per cent of the average produc 


tion of the ten-year period. Perhaps we could 


ay that we are So per cent or a little more of 


what we may call normal. During this ten 
ear period — the production wa 


5,621,715 and the minimum production in the 


maximum 


ir 1932 was only 1 194 or 25 per cent 


ot the maximum 


Industry Spends Millions 


During this past year the automobile indu 


try has spent millions of dollars in engineet 
ing programs and tor new tools to bring out 
more attractive cars and make the users ovet 
the country dissatished with their old models 
ind want to spend their mgney for new ones 
We believe that this has been a constructive 
thing to do for the country and also for our 
business 

It vou compat one ot the moderate priced 
tutomobile that would probabl b delivered 
to vour home tor $75 with anything else 
that you can buy tor the same money, you 
will feel well satistted with the value of the 

automobile 

One of the things that has happened in 
the industr which I feel sure will be interest 
i to you men who are su has been 
the trend of the industry to the so-called low 
price field. Six or eight vears ago 57 per cent 
of the cars produced sold for | than $825, 
or were in what we call the low-price field 
More than 25 per cent of the automobiles p1 





C. E. Wilson, vice-president of General Motors, before the microphones at 


a Pittsburgh Section Meeting April 


19. At the left of the picture is 


Dr. E. A. Baker, president of the Carnegie Institute of Technology and, 
at the right, Murray Fahnestock, chairman of the Pittsburgh Section. The 
meeting at which Mr. Wilson spoke was arranged by the Pittsburgh Section, 
ind held jointly with the Pittsburgh Chamber of Commerce ( @ Pittsburgh) 
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duced were in the upper-medium price field, 
Buicks, Stude 
bakers, Nashes, Hudsons, fell in this classifica 
tion at that time. Since that time the trend 
of the business has been more and more to the 


elling trom $1175 to $2000. 


lower-priced cars for two or three reasons: with 
the improvement in our roads the smaller cars 
were more satisfactory; with the improvement 
in the riding qualities of the smaller cars they 
rode as well as the heavier and more expensiv: 
ones; the performance and carrying capacity ot 
the lower priced cars were improved to where 
they were just as satisfactory to the user as the 
higher priced automobiles. 

In the year 1933, 87 per cent ol all cars 
produced were in this low-price field and only 
2.13 per cent were in the upper-medium-price 
field, which formerly accounted for 25 per cent 
of the industry. The registrations tor 25 stat 
for March show 92.47 per cent of all cars sold 
to be in the lower-price field and only 1.7 pet 
cent of the cars in the upper-medium-price field 
These figures are interesting to any one study 
ing the possible market for materials and parts 
They also indicate a continuing trend to the 
low-price field 

During the low production year ot 1932, 
the employment situation in Detroit was ver 
bad \ yreat many men were out of employ 
nent and the 
ordinar 


depression, coupled with the 


easonal 


unemployment that we strived 
hard to avoid, centered a great deal of interest 
in the Detroit unemployment problem. In 
April, 1929, there were 450,000 hourly workers 
in the automobile industry in the Detroit met 
ropolitan area. At the low point in September, 
1932, there were 99,000 and in February, 1933 
there were 96,000. April 1 otf this year ther 
were again 360,000 employed. We think that 
on April 15 there are 372,000 employed. The 
372,000 figure is almost exactly the same as 
the employment in October, 1929, and in May, 
19 3! 

“Detroit is again the optimistic business city, 
which those of us who have known Detroit 
for the last 20 or 25 years have been familiar 
with. While the number of people employed in 
the district is not quite up to the 1929 peak 
ve feel that the number employed in the auto 
mobile industry is as great today as it was 1n 
1929. The remaining unemployment is really 


in the capital goods industries of Detroit. 
1933 Output Was 2,000,000 


Che total number of cars produced in 1933 


Was slightly over 2,000,000 and together with 
the ervice parts and ervice equipment used 
in the industry had a_ total wholesale valu 


oF DI,055 





ooo. The best estimate we can 


make is that at least half of th 
ba Pel! 


money, ot 
0,000,000, is spent for material and_ part 
outside of the definite automobile manutactur 
ing area, which we might say ts 
mule ot Detroit. 

While the 


centered around Detroit, our present modern 


within 1 
tutomobile business as such ha 


sutomobiles have only been made possible b 


the cooperation of many engineers and of man 


business concerns. 


I have a tew fieures here on the consumy 
tion of the automobile industry of various raw 
materials. The industry uses 80 per cent of the 
rubber used in America, 38 per cent of the 


plate glass, 15 per cent of the iron and steel, 
14 per cent of the lumber and hardwood, 11 
per cent of the copper, 1O per cent ol the lead, 


25 per cent of the aluminum, 28 per cent of the 
nickel, 85 per cent of the gasoline, and 59 per 


The Pittsburgh in- 
dustries produce al! of these things. 


cent of the lubricating oil 


“Recently in this country we seem to have 
omewhat mixed our social and economic think 
ing. Engineers have been criticized for devel 


oping new things. Factory executives have 


criticized tor 
which a 


been new 


developing 
could produce four, five, 
ten times as many parts with the same physical 
effort. Engineers industry 
blamed tor unemployment, due to the 
development ot 
taking 


to the 


machinery 


with man 


and been 


have 
rapid 
without 


duc 


improved machinery, 


into account the 


Increa ed 


market 


lowet 


increased 


consumption ol cost 
Lor rds. 


“Personally, I 


that the only 


high 


country is on 


CONVINCE dl 
the 
have in 


am 


reason that we 


relatively scale 


this 


have 
of living that we 


account of our 


methods and 
do not think 
his head in shame 
taken a large part of the physical 


progressive busine 
our technological development. | 
an enginee! needs to hang 


because he has 


burden from the backs of labor, because he has 
made it possible for the average family in this 
country to have all the fine things that they 
have and the better things they can have in 
the future 

‘lL am looking torward myself to a time 
which I do not think ts very far distant, when 
we can have a better scale of living in this 
country than we had in 1928 or 1929. I have 
never been able to understand the theory of 
improving our scale of living in this country 
by restricting production. I am sure that we 


will find that whatever measures we have found 


necessary along this line will only be tem- 
porary. It seems to me that it is very clear 
that when we slaughter hogs to make fertilizer, 
some one who would like to have bacon for 
breakfast is going to go without. And when 
we pay farmers for plowing up cotton, some 
one who would like to have a new shirt is 
voing to have to wear his old one. 


“IT am sure we will find the same thing about 


our industry. We are not going to have to go 
to any thirty-hour week to re-employ the work 
men in our plants and our factories. By increas 
ing the average scale of living and the con 
sumption of goods, all who are willing to work 
can be employed at reasonable working hours 
This is my hope and firm beliet 


Northup and Vidal 
Share Big Meeting 
@ Detroit 


Amos E. Northup, chief body designer, Mur 
ray Corp., and Eugene | Vidal, director of 
aeronautics, Department of Commerce, were the 
speakers at a “general interest’ meeting held 
by the Detroit Section on April 16. The meet 
ing was largely attended and was reported to 
be one of the most enthusiastic of the season 
Mr. Vidal's topic covered past and future 


work of the aeronautics branch in the promo 


Northup talked 


tion of air commerce and M1 


ibout “Future Streamlining”. 

“So many more possibilities present them 
elves at each new development’, said) Mr. 
Northup, “that the danger of every car bein; 
designed by mathematical formula is more re 


mote than ever.” 


He indicated that he was in favor of the 


design which places the passengers between the 


wheels axle. 


the reat 
adopte d by 


will 


rather than 
“Tf this 
panies,” he 


which to 


OvVeT 


method is other 


com 
said, “‘it 
work. It gives 
further 


the rear of the car—it 


mean a new basis on 


designers new zeal 


lor doing some work on 


can be treated by aero- 
dynamic principles much more easily than the 


development 


present styles. 

“Continuation of progress already made 
toward a more streamlined car lies with the 
fenders. It is apparent that they must be 


blended with the body and 


mudguards. 


not designed as 


“With the step of blending fenders with body 


NEWS OF THE SECTIONS 


Here is an item of cur- 
rent automotive interest 
which was _ received 
from C. J. McFarlane, 
an active member of the 
Society, located in far- 
off Calgary, Canada. 
The picture was taken, 


Mr. MeFarlane writes, 
in Moose Jaw, Saskat- 
chewan, and shows a 


popular mode of travel 
in western parts of Can- 


ada. He suggests that 

it helps to explain the 

question as to where 
old cars go. 


comes serious thought to the whole front end. 
Looking at a present front 
mediately 


end we are 
radiator, 


conscious ot tenders, 


two 


two lamps and the bumper. Eventually this 
will be worked out as a whole. When we look 
to the front end of the car that is coming 
toward us we will be aware only of an ensemble 


into which have been worked fenders, radiator 
and lamps. It would serve its 
efliciently as at 


will 


purpose Just as 


present—perhaps more so- 
uniformed appearance. ‘The 
bumper will be so designed and presented as 
to blend into this front end ensemble.” 

In the past Mr. Vidal 


address, the aeronautics 


but present a 


pointed out in- his 
branch of the Depart 
ment of Commerce has been conducted to regu 
late air commerce 
navigation, 


and to provide aids to ar 


On the assumption that the success of com 
mercial aviation depends on its becoming a real 
business, rather than a subsidized stepchild ot 


the Federal government the aeronautics branch 


is working on a program which not only as 
sists in this respect but which could change 
(America’s attitude toward air and air transport 


Discussing 


scheduled air transport, he said, 


“regulations covering the interstate transporta 
tion of the public by scheduled air lines cannot 


be relaxed in any way. If anything, these re 
quirements will tend to become even more 
stringent. Any revisions will have increased 


safety as their goal. 


“In order that our commercial transport sys 


tems may be economically independent every 
air line must earn a profit in carrying pas- 
sengers, mail and express so that each may 


employ its surplus for essential and continuous 


development. The science of aviation improves 


rapidly and hence expensively. Air lines must 
increase their passenger revenues and lowe1 
their costs, and, I believe that it 1s the govern 
ment’s duty to assist in both needs.’ 


Truck Design Problem 


Described by Gwynne 


@ St. Louis 


How design problems were overcome 1n 
evolving the White 12-cyl., horizontal engine 
was told the St. Louis Section at its April 19 


meeting by George R. Gwynne, 


White Co. 
the dry-sump principle was used 
many 


transportation 
engineer, The 


Why 


why 


ind 


other innovations were necessary 


were pointed out in the course of Mr. Gwynne’s 


paper. Particularly stressed were the precau 
tions the designers had taken to assure faithful 
performance and long life. Points discussed 


were illustrated by 


out by the speaker. 


photos which were passed 


How older vehicles that may not be able to 
keep up with today’s trafic streams may have 
their performance considerably improved was 
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also touched upon 
transmission 


Changes in rear-axle ratios, 
ratios and tire equipment could 
greatly affect performance it was shown. Many 
of these changes could be accomplished at com- 
paratively litthke expense when balanced against 
the improvements obtained. When changeovers 
from solid to pneumatic tires were made it was 
frequently possible, Mr. Gwynne said, with the 
expenditure of a 


few more dollars to improve 


greatly the acceleration and economy of opera- 
tion of the vehicle. 

The meeting was attended by 24 members 
and guests of the Section, and was preceded 


by a dinner for the 


speake tT. 


governing board and 


Amendments to 
Constitution 


the March 14, 
following 


1934 Council meeting, the 


A’ 
amendments to the 


were presented in writing. 


By-Laws 


At its April 25th meeting, these amendments 
were adopted by the Council in accordance 
with paragraph C5 of the Constitution. The 


amendments follow: 


Amendment to B-35—Proxies 

The following paragraph to be added: 

“An elected officer or a member elected to 
fulhll a certain definite duty cannot delegate 
this authority.” 


Amendment to B-31 

lirst 
follows: 

“The Annual Meeting of the shall be 
the first re meeting of the calendar year, 
and the Semi-Annual Meeting shall be the sec- 
ond regular meeting of the 
shall 


meeting as 


Vectings 


paragraph to be changed to read as 
Society 


cular 


The 
session of each 
a Business Meeting, and shall an- 
decision in a publication of the 


calendar year. 


Council designate one 


nounce its 


Society published at least ten days prior to 
the meeting. If the Council does not designate 
anv session as a Business Session, the first 


session of the 


meeting shall be a Business 
Session.” 
Second paragraaph as at present. 

{mendment to B-20—Publication Committee 
B-20 to be changed to read as follows: 
“The Publication Committee or its duly au- 

thorized shall review all papers 

and discussions which have been presented at 


the meetings of the Society 


representatives 


or its Sections, and 
decide what papers or discussions, or parts of 
same shall be printed in the publications of the 
Society and what shall be omitted. The Com- 
mittee will be expected to publish all such data 
from the material submitted, as 
sistance to engineers and 
work, in so far as the 
permit.” 


will be of as- 
investigators in their 


finances of the Society 
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Geschelin and Paul 
Divide a Program 
@ Baltimore 


The paper by Joseph Geschelin, engineerin 
editor, Automotive Industries, on “Cab Ov 
Engine Trucks” was presented to a meeting ot 
51 members and guests of the Baltimore S$ 
tion on May 3. The paper had been presented 
previously by Mr. Geschelin at a meeting of 


the Metropolitan Section on April 19. Change 
suggested by the discussion which followed the 
Metropolitan Section presentation were incorpo 
rated in the paper betore its presentation at 
Baltimore 

Walter Paul of Ralph Stark, Inc., Long Island 
City, New York, was the second speaker on 
the Baltimore program. His subject was ‘The 
Science of Welding.” 

Dinner preceding the meeting was 
by 42. 


attended 


Section Resumes 


Student Activity 
@ Oregon 


Resumption of the Oregon Section’s student 
activity for Oregon State College w lebrated 
May 9 at a Section Meeting attended by Pr 


dent Roos and General Manager Warner. Previ 
ous to the meeting the Oregon Section sent out 
a call for automotive materials and equipment 
for the use of the college. The response wa 
overwhelming. Gifts were received from. the 
Portland Traction Co., 
reconditioned yellow bus 6-« 1. Knight ¢ 
Oregon Parts Co., 


following companies: 
ngine: 
3 enyines, 4 transmissions, 5 


vears: Re 
fining Industries, 1 barrel oil: Sunset Electri 


differential assemblies, 7 steerin 


Co., generators, starters, distributors, 
tors; Tracy & Co., 
Winheld Carburetor Avency 
White Co., manifolds: 
piston rings: F. J. 
Stevens & Rathkey, carburetors and_ batteries: 
Mallory Electric Co., electrical equipment: Thx 
Cronin Co., 


irbure 


distributors, carburetors 


carburetors: The 
Markworth Gear Co., 


Howatt Co., radiator cores: 


cylinder hone and tools; Lathan & 
Co., zenith carburetors; Moores Motor Sales, 
Franklin parts; Marks Electric Service, electrical 
equipment; Francis Motor Co., Lincoln parts; 
Allen Battery Co., batteries; Emsco Sales Co.., 
pistons and brake lining; Jadson Motor Products 
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Pump - side view 
of the VIKH 
Waukesha-Hessel- 
man engine. The 
engine is started 
on gasoline sup- 
plied to the 
manifold by a 
conventional 
primer pump. It 
operates  satisfac- 
torily on No. 2 
or No. 3 furnace 
oil after the 
starting period. 
A paper by A. 
YW. Pepe, 
Waukesha Motor 
Co., described 
the engine at a 
Chicago Section 
Meeting April 3. 
Some_ excerpts 
from the paper 
appeared in the 
May issue 


@ Chicago 


Co., valve vuides, valves, valve eats: Plomb 
lool Co., tools: The Standard Oil Co. turmished 
transportation to move all materials to Oregon 
State College; Campbell Auto Towing furnished 
transportation to move the heavy engin to 
and from the hotel. 

The vifts were received on behalf of — the 


Oregon State College by Professor Graf, directo: 
#§ engineering research. Just before the presen 
tation was made President Roos added a Stude 
baker President 8-cvlinder engine to the list 


{ 


of donations and after the meeting The Re 


fining Industries donated a_ requisition good 


for reasonable quantities of all grades of lubri 


cants manufactured by it. On the subject ot 
the Section’s participation in student activity a 
olution was adopted a follows 
Po assist as much as is physically possible, 


enrolled student members of the Society ol 
Automotive Engineers who are residents within 
the geographical boundaries of the Section, and 


furthermore to offer annually to said student 
1 suitable prize or prizes for the best technical 
ape! mMcerning automotive and aeronautical 
ubject vritten b aid student members and 

ented to the Section’s activity committee on 

before Feb. 15 of each year. These paper 
to be judged by rules which shall be written 
immediately by the committee and submitted 
to the governing board for approval.” 

Three silver cups were given to the section 
to be used as student prizes. The donors were 
M. I. Vandewater, The Refining Industry, rst 
prize: Kd. Grenfell, Meier & Frank Co., 2nd 
rize: and Julius Zell, Zell Bros., 2rd prize 


Armstrong Reviews 


Seadrome Project 
@ Washington 


Edward R. Armstrong, president and ven 
eral manager, Armstrong Seadrome Develop 
ment Co., Wilmington, Del., was the speaker 


at the May 2 meeting of the Washington Section 
which was attended by 75 members and guests. 
Mr. Armstrong’s topic was “Floating Airport: 


on the High Seas” with special reference to 
the Armstrong proposal for transatlantic au 
ways 


Motion pictures were shown of the construc 
tion and test of the model Seadrome and 
demonstration models of the Seadrome and its 
anchorage system were exhibited 


Holds Dinner Meeting 


In College Town 
@® Oregon 


A special dinner meeting was held at Salem, 
May 18, by the Oregon Section. Prot. S. H 
Graft, Oregon State College, spoke on “The 
Other speakers were 
W. H. Paul, whose subject was “Scientihe Car- 
Rohloff, 
Application of the 

Chairman Drake 
meeting which was attended 
by 38 members and guests, 17 of whom made 


Theory ot Combustion”. 


Adjustment”, and Dewey C. 
who spoke on “Practical 
Air-Fuel Ratio Analyzer 
presided at the 


buretor 


the trip trom Portland 
The meeting was a phase of the 
Section s 


Oregon 
student 
the Oregon State College and the purposes be 


hind this activity were discussed by Mr. Drake 


at the meeting 


recently revived uctivity at 


Discussion ot the technical papers was con 
tributed by R. G. Brady, Valley Motor Co.; 
Derl Marks. Marks Electric Co.; S. C 
Refining Industries, Inc Verne Savage, Port 

nd Municipal Shops: and Douglas McKay of 


tl McKay Chevrolet Co 


Tractor Meeting 
Approaches 200 


Attendance approached 200 at 
the S.A.E. National Tractor and 
Industrial Power Equipment 
Meeting held at the Hotel 
Pfister, Milwaukee, April 18 
and 19, according to an analysis 
of the registration made after 
the meeting. 

Members and 


guests were 
present from 13 states. Society 


status of those present and reg- 
istering was as follows: 

Guests 10] aL.5 
Members 86 14.0 


Reserve Members 7 a 
Students ] 0.5 
\ pplicants l 0.5 


196 100.0 


The territorial representation 
was as follows: 

Num- Per Cent 

ber of Total 

Attend- Attend- 


ing ance 
Wisconsin 95 18.5 
Illinois 17 24.0 
Michigan 16 8.3 
Ohio 14 bees 
New York 5 25 
lowa 1 2.0 
Missouri 1 2.0 
Indiana 3 5S 
Minnesota 2 1.0 
Oklahoma 2 1.0 
Washington, D.C. 2 1.0 
New Jersey l 0.5 
California ] 0.5 


196 100.0 


Schwarz, 


$e 
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Wide Attendance i 


. : ° (Continued from page 23) 
Greets Canton Outing 
Pie little disturbance throughout the general system of num 
Cleveland bering as possible. A. L. Boegehold, General Motors Corp., 
What was characterized as the most success was named chairman. Other members were, B. H. De Long, 


























ful and enjoyable outing in years was_ held ‘ : . > yr: + 
ee ae - Carpenter Steel Co. and J]. B. Johnson, Wright Field. 
May 1& by the Cleveland Section. The Timken Arpenter teel ‘ ). ‘ tie” 
Roller Bearing Co. Canton, Ohio, was host Members of the Division were of the opinion that the 
to 250 members and guests of the Section, 11 Division should develop specihcations in such manner as to 
Cl ie {5 Tro the Jetro are< a : : 
uding 35 from the Detroit area meet the technical requirements of its membership and the 
Lhe Timken plant at Canton was visited in a x , ‘ 
the morning. A Dutch lunch was held at users, and that if users’ experience indicates the economy ot 
noon and in the afternoon, golf, baseball and limits that are narrower than standard under the code as now 
tennis matches were run off at the Brookside approved, such limits should be maintained and the code 
Country Club \ dinner at the club was held “ ‘ : 
Sc sans Wie Wi ee oR a authorities should make fair and equitable adjustment of 
vent ove tl Brookside links price extras. 
he ommiuttee rrany he o 1 dec r : , 
[he committee arranging the outing includ Another meeting of the Iron and Steel Division was held 
l. V. Buckwalter, Ernest Wooler, Guy Wate . . : - 
‘ May 21 and 22 in Detroit. Several subdivisions reported, 
W. Sanders and | Austin 
HI. H. Timken, president, and chairman ot and a full agenda of new and old business was gone through. 
board limken Roller Bearing Co., in 
\ coming th vuests, made an add es in _ 
vhich he asked the ounger Society members 
efuse to grow old or get old ideas tor thei (Right) H. C. Merritt. 
industr Chairman Howard replied to Mr general manager, tractor 
Aimken, expressing appreciauon of Nis com division, Allis-Chalmers 
' hospitanety ee Mfg. Co.; and M. H. 
\s a result of the sports activities the base- Pettit Oliver Farm 
all championship cup was won by a Canton Equipment Co., were 
team deteating a Cleveland Section team. Golf active in discussing 
1 ' ' © Pr 
r led ly r LIC h | Y \ t oO 
7 aWwatuee Mr. Buckwalt ; went papers presented at the 
A. T. Colwell for low score and to Jame S.A.E. National Tractor 


il tor medal IF Son ot } other 4 
\yling ay Pe me of me oti and Industrial Power 


rize winners were Ge pls Sprowls, R Jone » Equipment meeting 
H Benjamin, I \. Parkhurst and Ray Spille: old Son Milwaukee. 
The bridge drive was won by Woolsen, of April 18 and 19 
Timken Ferdinand Jehle won the prize tor 

ul worst golf drive 


Prominent at Tractor Meeting 





Wisconsin News Photo 


(Left) H. H. Howard, 
Caterpillar Tractor 
Co.; C. G. Krieger, 
Ethyl Gasoline Corp. 
and chairman of the 
National Tractor Com- 
mittee; J. B. Fisher, 
Waukesha Motor Co.; 
Fowler McCormick, 
International Har- 
vester Co.; and E. R. 
Jacoby, Continental 
Motors Corp. Messrs. 
Howard, McCormick 
and Jacoby presented 
papers to the meeting 
and Messrs. Krieger 
and Fisher were chair- 
men of sessions. 


National Tractor 
and Industrial 
Power Equipment 
@ Meeting © 


Milwaukee Sentinel Photo 
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CW 


Breese, Murray C., (J) testing depart 
ment, Pratt & Whitney Aircraft Co., Hart- 
ford, Conn.; (mail) 26 Mansfield Terrace, 
Middletown, Conn. 


Crawrorp, ViNcENT E. (A) vice-presi- 
dent, general manager, Thompson Products, 
Ltd., South Street, St. Catharines, Ontario, 
Canada. 


Crow.ey, JoHn P. (A) salesman, Linde 


Air Products Co., 30 East 42nd Street, New 
York City; (mail) 2001 


Avenue, Brighton, Mass. 


Commonwealth 


Ditton, Jonn W. (A) purchasing agent, 
International Harvester Co. of Canada, Ltd., 
Sherman Avenue, North, Hamilton, Ontario, 
Canada. 


Epwarps, ALLEN F. (A) president, trea 
surer, Universal Products Co., Inc., 
Kingsley Avenue, Dearborn, Mich. 


Hatrorp, Anpy (A) superintendent, L. L. 
Adcox Trade School, 237 Northeast Broad- 
way, Portland, Ore. 


6455 


Harr, E. G. (A) salesman, Canada Wire 
& Cable Co., Ltd., Box 518, Toronto, On- 
tario, Canada. 

HAMILTON, SAMUEI 
motive 


B., JR. (M) auto- 
instructor, Fort Worth Vocational 
School, Fort Worth, Texas; 


Gould Avenue. 


(mail) 2010 


Hazarp, ScHuyLerR, Jr. (M) sales en- 
gineer, Seaman Paper Co., 2867 East Grand 
Boulevard, Detroit. 


HorentcKe, Epwarp C. (A) sales man 
ager, Eaton-Erb Foundry Co., 9771 French 
Road, Detroit 


Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between April 10, 1934, and 
May 10, 1934. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 


(SM) Service Member; (FM) 
Foreign Member. 
Kasper, W. F. (M) vice-president, charge 


of engineering and sales, Fairmont Railwa 
Motors, Inc., 410 North Main Street, Fair- 
mont, Minn.; (mail) 814 Albion Avenue. 


Lozano, RryNotpo (A) representative, 
Continental Motors Corp.; Continental Au 
tomobile Co., Mexico City, Mexico; (mail) 


Barcelona 5A 

Mackig, J. C., Major (F M) inspector, 
mechanical transport, Royal Army Service 
Corps, British Army, Regent’s Park Bar- 
racks, Albany Street, London N. W. 1, Eng- 
land. 


McComes, Sruart C. (A) vice-president, 


1 f } ] } ] i ‘ 
cnarge of ol Cal Ssaies and mManutacturing, 


Chicago Rawhide Mtg. Co., go Alpine 
Avenue, Detroit 

Miter, Ropert F. (A) sales engineer, 
Noblitt-Sparks Industries, Inc., East 17th 


Street, Columbus, Ind.; 
Apartment 227, Detroit 


(mail) 11 McLean, 


Morton, Ropert (J) service station man- 
ager, Standard Oil Co. of N. J., Newark, 


N. J.; (mail) 1 Woodside Road, Madison, 
N. J. 

PeTers, MELVILLE 
physicist, Bureau of 
Washington. 


Futter, Dr. (S M) 
Standards, City of 


PigueREz, Emit (F M) president, Tecale 
mit, 18 Rue Brunel, Paris, France. 

Prutron, C. F. (M) associate professor, 
chemical engineering, Case School of Ap 
plied Science, Euclid Avenue at East Boule 
vard, Cleveland. 

RIANHARD, JAMES LincoLn (A) general 
sales, Standard Oil Co. of N. J., Baltimore, 
Md.; (mail) 1oo8 Winding Way, Roland 
Park 

SuiMer, Wii.1aM B. (J) student engineer, 
Schwitzer-Cummins Co., 1125 Massachusetts 
Avenue, Indianapolis; (mail) 3248 Wash 
ington Boulevard. 


SIMPSON, JOHN (J) clerk, service man, 
master mechanic, Oliver United Filters, inc 
33 West 42nd Street, New York City; 
(mail) 2115 Linden Street, Ridgewood, 


b. 5... ¥. 

SmMiTH, Rospert Sipney (A) front axle 
technician, Bendix Service Corp., 5750 Cass 
Avenue, Detroit; (mail) 7405 Pilgrim Ave 
nue 


Taytor, D. W 
Sea ice Oil Co... 


[ZANNETAKIS, GEORGE Panaciotis (FM) 


flight lieutenant, Greek Air Ministry, Athens, 
Csreece 


(A) lubrication engineer, 
Summerland, Calif 


WINKELMANN, Ortro (F M) test engineer, 


Adler-Werke, Frankfurt A/M, Germany; 
(mail) Savignystr. 78. 


Applications Received 


Apamson, N. Freperic, assistant chief en- 
gineer, Twin Disc Clutch Co., Racine, Wis. 


BurrouGus, KENNETH L., 
aeronautics 


instructor in 
Aeronautical University, Chi 
cago. 

CuHurRcCHILL, W. W., superintendent of 
equipment, Washington Motor Coach Sys- 
tem, Seattle, Wash. 


CoverLey, Ropert Henry, experimental 
Rolls Royce Ltd., 


production engineer, 


Derby, England. 


DanHu~MAN, Gustave R., engineer, The 
Skinner Chuck Co., New Britain, Conn. 


Darsy, Ropert ALAN, student, Massachu- 
setts Institute of Technology, 


Mass. 


Enstcn, R. O., parts and service manager, 
American Austin Car Co., Inc., Butler, Pa. 


EsTABROOKE, JoHN C., student, New York 
University, Bronx, N. Y. 

Hamitton, Daniec E. 
resentative, 
City. 

Hussparp, JouHn R., Captain, Quarter- 
masters Corps, U. S. Army, War Depart 
ment, Washington, D. C 


Cambridge, 


automotive rep- 
Ethyl Gasoline Corp., New York 


INTEMANN, HERMANN KOLLE, 
Halowax Corp., New York City. 


engineer, 


Kamey, Emit, engineer, Standard Motor 
Products, Inc., Long Island City, N. Y. 
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The applications for membership 
received between April 15, 1934, 
and May 15, 1934, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


Kynocu, CuHarces W., research enginee 
Chrysler Corp., Detroit 

Lauck, ALFRED W., 1 
Hempstead, N. ¥ 

Livincston, Irwin Douc.as, tool maker 
Saco Lowell Textil Mig (a. Biddeford, 
Me. 

Lonc, LeicuHron M., metallurgist, Bunting 
Brass and Bronze Co., Toledo, Ohio. 


Marks, Eart A., owner of Earl Marks 


3 Long Drive, 


Electric Service, Portland, Ore 

PamMpLIN, Douctass G., 1st Lieutenant, 
U. S. Army, Fort McClellan, Ala. 

Pappas, Costas ErNeEsT, graduate student, 


New York University, New York City. 

Recoio, FERDINANDO CarRLos, experimental 
engineer, Compagnie Lilloise de 
Paris, France. 


Moteurs, 


RICHARDSON, WatTrerR Epwarp, Canadian 
sales manager, A. C. Spark Plug Co., St. 
Catharines, Ont., Canada. 

Roperts, Water A., designing engineer, 
Lanagan & Hoke, Inc., Philadelphia. 

Ryspkin, Ivan Z., engineer, designer, 
Stalin Automobile Plant, Moscow, U.S.S.R. 

SnypER, Ctirrorp L., sales 
L. A. Young Spring & Wire Corp., 


engineer, 
Detroit 
SNYDER, JoHNn S., lecturer, The Aeronau 
tical University, Inc., Chicago. 

STANDARD Mortror Propucrts, IN 


Island City, N. Y. 


STRYKER, CLINTON E., chief engineer, Fan 
steel Products Co., Inc., No. Chicago, JIl. 


Long 


Tatsuye, Y., assistant engineer, Tokio 
Ga ude nki Cr. Tokyo, Japan. 
Tuorp, Greorce Bouton, instructor, aero 


nautical engineering, Carnegie Institute of 
Technology, Pittsbugrh, Pa. 


TIEDEMANN, CarL, engineer, Aeronautical 


University, Inc., Chicago. 


TiyJKEN, Rosert, 81 Bilderdijklaan, Rij- 
swijk ZH, Holland. 

Trump, Freperick O., mechanical engi- 
neer, 233 Pondfeld Road, Bronxville, N. Y. 

Watsu, Tuomas E., president, Walsh Ad- 
vertising Co., Ltd., Windsor, Ont., Canada. 

WRENN, JOHN JosEPH, sales engineer, The 
Autocar Co., New York City. 
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SINCLAIR TANK CARS LOAD- 
ING at one of the 8 great Sinclair 
refineries. Sinclair sells 1% bil- 
lion gallons of products an- 
nually, Crude oils are brought 
to Sinclair refineries both by 
tank car and by pipe line. 
The Sinclair pipe line sys- 
tem is the longest pipe line 
system in the world. It em- 
braces 7,000 miles of trunk 
lines and an extensive gather- 
ing system with a capacity of 
— barrels of crude oil a 
day. 


THE SINCLAIR DINOSAURS symbolize 
the vast age of the crude oils which are 
refined into Sinclair lubricants. Sinclair is 
almost the only refining company which has 
fem access to the oldest crudes in all three of the 
“Qi great producing areas of the United States. 























PIKE’S PEAK OR BUST—and they don’t 
bust. Mountain-climbing locomotives on the 
Manitou & Pike’s Peak Railway have been Sinclair- 
lubricated for eleven years. 





UNION PACIFIC’S famous 
streamlined train. Union Pacific 
has contracted for complete Sin- 
clair lubrication of this equipment 
east of Ogden, Utah. This includes 
engine, car journals, air condition- 
er, lighting apparatus, ete. 


Copyrighted 1934 by Sinclair Refining Company Unc.) 


OIL BOOTLEGGERS FOILED. Sinclair Motor Oils are now 
dispensed from Tamper-Proof cans at no extra price. These 
cans are sealed at Sinclair refineries and opened before the 
motorist’s eyes—an air-tight guarantee against substitution. 
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Pioneer 


in the 


Development 


of the 


Newest Type 
Connecting Rod 


PRECISION TYPE 
INTERCHANGEABLE BEARINGS 


* FLEXIBLE 
THIN WALL 
LIGHT WEIGHT 
BABBITT LINED 
STEEL BACKED 
ACCURATE 
DEPENDABLE 
ECONOMICAL 
REMOVABLE - 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Effect of the Surface Condition of a Wing on the Aerodynamic 
Characteristics of an Airplane 


By S. J. DeFrance. N.A.C.A. Technical Note No. 495, April, 1934; 
3 pp., 6 hgs. [A-1] 


Full-Scale Drag Tests of Landing Lamps 


By C. H. Dearborn. N.A.C.A. Technical Note No. 497, May, 1934; 
5 pp., 4 figs. {A-1] 


Problems Involving the Stiffness of Aeroplane Wings 


By H. Roxbee Cox. Published in The Journal of The Royal Aero 
nautical Society, February, 1934, p. 73. [ A-1 | 

An aircraft may reasonably be said to be structurally safe if it is 
known that during the manoeuvres which it is likely to perform (a) the 
stress in no part of the essential structure approaches the failing stress 
of the material, and (b) it does not become unstable or uncontrollable 
on account ot structural distortion. This 1s the context which the 
author sets down on which to discuss wing structure of the airplane. 
The problem of wing stiffness is analyzed in its relation to prevention 
of wing-flutter, prevention of loss of lateral control, prevention of 
wing distortion in flight, and airplane stability. The paper also includes 
notes on the calculation of wing stiffness, and the effect of torsional 
suffness on strength calculation. 


Tail Buffeting 


By W. J. Duncan. Published in The Journal of The Royal Aero 
nautical Society, February, 1934, p. 108. {A-1] 


The author points out that as a result of the findings of the 
Accidents Investigation Sub-Committee of the Aeronautical Research 
Committee and its expression of opinion that tail buffeting was the 
probable primary cause of an accident to a Junkers monoplane at 
Meopham, Kent, England, an intensive study of buffeting was under 
taken in England and Germany and somewhat later in United States 
with the result that this phenomenon is quite well understood, and 
methods for its avoidance have been established 

The present paper gives a general account of the investizations on 
this subject conducted at the National Physical Laboratory in recent 
vears, together with references to work outside of England 


The Calculation of Lateral Stability with Free Controls 


By Gotthold Mathias. Translated from Zeitschrift fir Flugtechnik 
und Motorluftschiffahrt, Vol. 23, Nos. 7 & 8, April 14 and 28, 1932; 
Verlag von R. Oldenbourg, Miinchen und Berlin. N.A.C.A. Technical 
Memorandum No. 741, April, 1934; 44 pp. [ A-1] 


Supplemental Data and Calculations of the Lateral Stability of 
Airplanes 


By Gotthold Mathias. Translated from Zeitschrift fiir Flugtechnik 
und Motorluftschiffahrt, Vol. 24, Nos. 19 & 20, Oct. 14 and 28, 1933: 
Verlag von R. Oldenbourg, Miinchen und Berlin. N.A.C.A. Technical 
Memorandum No. 742, April, 1934; 25 pp., 8 figs. {A-1] 


International Index to Aeronautical Technical Reports 


Prepared by The Society of British Aircraft Constructors, Ltd. Pub- 
lished by The Royal Aeronautical Society, London, 1934; 131 pp. [A-3} 
This Index contains references to British and foreign reports, memo- 
randa and articles on technical aeronautical subjects which have mainly 


es ' appeared during 1932. 
Originators of THIN WALL Bearings (Continued on page 36) 
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READ THIS 
AMAZING TESTIMONIAL 
TO DON-FLEX ENDURANCE 


. This disc was fitted to our Bus No. 11 on 
October 6th, 1932, and was removed on January 
24th, 1934. The vehicle has been operating on 
one of the heaviest routes we have, and makes 
anything from 175 to 224 journeys weekly up a 
gradient of 1 in 13 to commence with and finish- 
ing up at I in 9. The load on this route is very 
often maximum. This disc has covered 43,800 
miles in its useful life. Considering the wear and 
tear there is still a fair amount of liner left, 
and this is unscored. 


THIS CLUTCH DISC HAS OUTLIVED AT 
LEAST THREE SETS OF ORDINARY 
CLUTCH LINERS ON THE SAME ROUTE 
4ND THE SAME PRESSURE PLATES WERE 
REFITTED TO THE CLUTCH WITHOUT 
REFACING, WHERE NORMALLY NEW 
PLATES HAVE HAD TO BE FITTED 
OWING TO THE EXCESSIVE AMOUNT OF 
SCORING. 


This shows a substantial material and labour 
saving. We have received every satisfaction, and 
the freedom from scoring either on the liners or 
the Clutch Pressure Plates has been surprising. 


Yours faithfully, 





Cumberland Motor Services, Ltd. 


SMALL & PARKES, LTD., 
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A NEW ERA IN 
CLUTCH DEVELOPMENT 


The Don-Flex Patent Clutch Disc is an entirely new depar- 
ture in Clutch development. It ensures complete absence 
of judder or slip. Among its many advantages are smooth 
engagement, exceptionally long life under the most exacting 
conditions, light spinning weight and high efficiency. 

The “DON-FLEX” Comprises three elements:- 


Laminated Steel Plates 

Fabric Frictional Facings, and 

Cork Rivets 
The steel plates are of novel form with split segmented rims 
and the fabric facings are attached solely by the cork rivets, 
which owing to their resilient nature allow the laminated 
plates to flex or bend laterally, giving to the dise complete 
freedom to locate itself to the mating surfaces. 


This Patent Clutch centre is covered by U.S.A. Patent No. 
1927995 and Canadian Patent No. 324704, owned by Small & 
Parkes, Ltd.. Hendham Vale Works, Manchester, 9, England. 


who are desirous of disposing of the Patent Rights or of 
granting licenses to manufacture. 


HENDHAM VALE WORKS, MANCHESTER 9, ENGLAND 


QP s.r. 







































TITEFLEX 
ALL-METAL 
FLEXIBLE 
TUBING 
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Large fleet owners who act in the capacity of 
final proving grounds for trucks and buses specify 
Titeflex flexible gas and oil lines as original equip- 
ment. They also use Titeflex to replace solid con- 
nections. 


Regardless of how fine and efficient the motor, it 
cannot give satisfactory service unless it receives 
an uninterrupted flow of gasoline and oil. Titeflex 
eliminates the hazard of a broken fuel line. 


Titeflex is very flexible, it is all-metal, and carries 
gasoline or oil under pressure. It absorbs vibra- 
tion, it does not crystallize, and it does not break. 
No rubber is used in its construction. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 
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NOTES AND REVIEWS 


Continued 








Hazards to Aircraft Due to Electrical Phenomena—Report of 
Special Committees on Hazards to Aircraft Due to Electrical 
Phenomena 
N.A.C.A. Note 


Technical No. 494, March 1934; 6 pp. | A-4 


Genauigkeit von Hohenbeobachtungen mit Periskopsextanten 
By Gustav Forstnet Published 
Votorluftschiffahrt, Dec. 28, 
ests 
ot a periscope 


incorporated 


in Zeitschrift ftir Flugtechnik und 
| A-4] 


made both on the ground and in flight to determine the accuracy 
sextant, in the 


1933. 


construction of which a compass has been 


are described. 


EDUCATION 
Les Informations du B.I.E.T. 


Published by Bureau International de l’'Enseignement ‘Technique 


Paris, France, Januar 1934. D-1 


(he International Bureau for Technical Education in this, its second 
ulletin, re 
tor the 


summarizes the 


organization, outlines the pro 
to be held May 17-19, 
of technical education in several European 
translated 


ENGINES 


A Preliminary Motion-Picture Study of Combustion in a Com- 
pression-Ignition Engine 
By E. C. Buckley and ¢ 1) 
No. 496, April, 1934; 8 pp., 


ports on the condition of the 
next international meeting 
status 


bulletins 


oram 1934 
ind 
into several language 


countric Future may be 


Waldron N.A.C.A. Technical Not 
1 figs E-1 


Possible Future Developments of Air-Cooled Aero Engines 


B \. H. R. Fedden. Published in The Journal f The k 
leronautl Society, March, 1934, p. 160 K-1 

Mr. Fedden reviews the present stage ot air-cooled aircratt engine 
lesign and outlines the probable trend of development during th 
next ten to hiteen year The paper is comprehensis ind the utho 
xpresses the hope that it will stimulate discussion 


Deposits and Corrosion in the Cooling System 
By |} A. Smith. Published in The I. A. E. Journ May, 1934 
20 E-1 


Lhe author discusse the ot th water cooled 


radiator 


thermal balance 
the the 
ind effect of deposits in th 


engin 
the 
radiator 


thermal transmission in engine; functioning; 


formation cooling stem and 


the nature of deposits: corrosion; and remedial treatment for deposit 


HIGHWAYS 
Trafic Safety Survey of Cambridge, Massachusetts 


Conducted by the Governor Committee on Street and Highwa 
Satet Published in mimeograph form by the Governor's Committ 
State House, Boston, Mass., 1934; 133 pp Fy 

Ch eport covers a thorough surve ot the motor ucle accident 

oblem of Cambridge, Mass., with recommendations for remedial 

Wasu The following phase of the problem ire considered: Motor 
Veh Accident Facts; Motor Vehicle Law Enforcement; ‘Trafli 
Eneinecring Trathe Regulations and Safety Education 
Street Traffic Bibliography 

By The Erskine Bureau for Street Trafhe Research, Harvard Uni it 
Published mimeograph form b Harvard Unn it Cambridg 
Mass., 1 , | 

This volume is a selected and annotated bibliograph of th literatur 

treet traflic control and related subjects 1920-1933, prepared and 
published under a grant of the Harvard University Committee for 
search in th ocial science from the funds ot tl Rockefel! 
Foundation 

Although based primarily upon trafhe control activities, the biblio 

iphy et ittention to such related problems as planning and taxation 


MATERIAL 


Causes of Detonation in Petrol and Diesel Engines 


By G. D. Boerlage and W. J. D. Van Dyck. Published in The 
I. A. E. Journal, April, 1934, p. 11 Gi 

Many types of detonation may be distinguished, and the caus ul 
to be found in the engines as well as in the tuels, the authors point 
out, idding that obviously one ingle cause would not be expected 
be found, but, on the contrary, quite a number of properties which 
vill be more or less of influence under different engine conditions 
These ma differ widely, yet the authors show that there Is) more 
unity in the multitude of causes of detonation than might be expected, 


(Concluded on page >) 
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PROTECTION! 


The above "phantom" illustration shows 
the locations of the bearings in a com- 
pletely Timken Bearing Equipped mod- 


ern car. 


It is an example of full protection—the 
protection Timken Tapered Roller Bear- 
ings give by virtue of their ability to 
(1) eliminate friction (2) carry all loads 
—radial, thrust or both together in any 
combination (3) hold moving parts in 
correct and constant alignment. 


THE TIMKEN 


ROLLER 


From front to rear, Timken Bearings are 
shown at the following points: Front 
Wheels, Steering Pivots, Bell Crank Arm, 
(in connection with centralized steering 
in cars having independently-sprung 
front wheels) Fan Shaft, Steering Gear, 
Transmission, Free Wheeling Unit, Pin- 
ion Shaft, Differential and Rear Wheels 
... a total of 26 bearings. 


The more Timken Bearings there are in 
any car, the easier it will sell and the 
longer it will last. 


BEARING COMPANY, 
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CANTON, 


OHIO 


THNIRCE IN ovo’ BEARINGS 
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NOTES AND REVIEWS 


Concluded 


and put forth the view that it is correct to look at the phenomena ot 


combustion in Diesel engines and in gasoline engines from the same 


aspect 


Knocking Characteristics of Aromatic Hydrocarbons 

By Wheeler G. Lovell, John M. Campbell, Frank K. Signaige, and 
T. A. Boyd. Published in Industrial and Engineering Chemistry, May, 
1934, p. 475 {G-1] 

The relative tendencies to knock in an engine were measured for 
fifty-nine hydrocarbons embracing the aromatic series. These measure 
ments were made not on the hydrocarbons alone, but in admixture 
with gasoline; the results are expressed, as in previous work, using 
the antiknock effect of aniline as the standard of comparison. 

Upon this basis, the authors state, there appear great differences 
among the knock properties of these compounds. Certain relationships 
between colecular structure and the knocking properties of these com 
pounds are consistent with similar relationships previously observed 
among paraffins, olefins, and naphthenes. 


Fatigue Strength of Airplane and Engine Materials 


By Kurt Matthaes. Translated from Zeitschrift fir Flugtechmk und 
Motorluftschiffahrt, Vol. 24, Nos. 21 & 22, Nov. 4 and 28, 1933; 


Verlag von R. Oldenbourg, Miinchen und Berlin. N.A.C.A. Technical 
Memorandum No. 743, April, 1934; 31 pp., 20 figs. [G-1] 





Guayule Rubber in Tires and Tubes 


By J. H. Doering. Published in Industrial and Engineeving Chem 
istry, May, 1934, p. 541. [G-1] 


PUSH-PULL 
CONTROLS 


GIVING SUPERB 
SERVICE FOR 


GEAR SHIFTING 
FREE-WHEEL CONTROL 
AIRPLANE CONTROLS 


In the experiments reported tires and tubes were made in which the 
rubber used was exclusively guayule. These were of the 4.50 x 21 size 
ind were tested in Florida over a period of 2 years. These tires 
failed at mileages between 8500 and 10,500 because of tread wear 
The inner tubes gave satisfactory service throughout the duration of 
the test. 

The problems connected with the development and processing of 
the compounds are discussed, and the formulas are given. 


Peroxides in Gasoline—Effects of Peroxide Formation in 
Cracked Gasolines 


By J. C. Morrell, C. G. Dryer, C. D. Lowry, Jr., and Gustav Egloff 
Published in Industrial and Engineering Chemistry, May, 1934, Pp. 497 
[G-1] 
Peroxides were formed in controlled amount in four representative 
cracked gasolines, two treated and two untreated. The oxidized gasoline 
was analyzed, and from part of it the peroxides were removed by 
percolation through fuller’s earth. Comparison was then made of 
the octane number, gum content, and induction period of the original, 
peroxidized, and regenerated gasolines, with and without inhibitors. 
It was found that, as the peroxides are increased, the copper-dish 
gum, whether measured with or without an inhibitor, is increased, 
and octane number and induction period are reduced. 


PASSENGER CAR 


Wege der Deutschen Kraftfahrt im Spiegel der Deutschen Auto- 
schau Berlin 1934 


3y W. Ostwald. Published in Automobiltechnische Zeitschrift, March 
15, 1934, p. 151. [L-1] 


And other 
remote operated controls 


HE armored preformed strand is 
housed in a water-proof and 
grease-tight conduit. So flexible is this 
conduit that it can be bent around ob- 
structions when necessary. A fixed 
point (as a gear-shifting unit on the 
dash) may be connected with a movable 
point (the other end of the unit fastened 
to the transmission which vibrates in 
its flexible rubber cushioned mount- 
ings). This is but one example of the 
versatility of these marvelous controls. 
Investigate Tru-Lay Push-Pull Con- 
trols now. Samples—to your speci- 
fications—will be sent upon request. 
Wire or write! 


Technical progress outshining that of many recent years marks the 
1934 Berlin automobile show, reports the author, who then points out 
the most significant features of this advance. Other articles in this 
show issue describe the exhibits. 


Wesen un Zweck der Stromlinienform 
Published in Automobiltechnische Zeitschrift, Feb. 25, 1934, p. 82 
[L-1] 
The character and method of development of a scientifically stream- 
lined body are described in this article, the leading article in an issue 
devoted to the Jaray streamlined body. The topics of the other articles 
are power consumption calculations with especial reference to stream 
lined bodies, the ventilation, heating and cooling system of the Jaray 
body, its past history, newest models, advantages and patent history. 


AMERICAN CABLE 
COMPANY, Inc. 


General Motors Bidg., Detroit, Mich. 
Executive Offices: Bridgeport, Conn. 


Vier Jahre Kraftfahrzeugabsatz 


By Cornelius Castorp. Published in Automobiltechnische Zeitschrift, 
March 10, 1934, p. 121. {L-6] 





An Associate Company of the American 


; Sales of automotive vehicles in Germany for the last four years are 
Chain Company, Inc. 


analyzed. Separate charts are presented for passenger cars, commercial 
vehicles and motorcycles, showing the sales figures for each month as 
divided between domestic and foreign products. Sales figures for each 
of the more important makes for the total period are also given. Some 
factors affecting the sales are mentioned. 
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News of the 
Sections 


Pre-Race Meeting 
Draws Big Crowd 


@ Indiana 


About 375 persons attended the May 24 
meeting of the Indiana Section which was 
characterized as a pre-race meeting and featured 
Lee Oldfield, consulting engineer, as speaker. 
The meeting, which is an annual affair in 
advance of the Memorial Day Race at the 
Indianapolis Speedway, was attended by a 
number of racing pilots. Among them Joe 
Russo, Wilbur Shaw and Russell Snowberger 
participated in discussion. 

Mr. Oldfield drew on his long experience 
with racing cars to show that when properly 
prepared they can operate up to 75 per cent of 
full throttle with maximum fuel economy. Limi- 
tation to 45 gal. of fuel carried by cars par- 
ticipating in the 1934 race was meant to cut 
down excessive speed in the early stages of the 
race. Mr. Oldfield showed that the entire race 
could be run on 45 gal. of fuel with no 
diminution of average speed for the 500 miles. 

Louis Schwitzer, president, Schwitzer-Cum- 
mins Co., Indianapolis, and a member of the 
technical committee for the race, and Herman 
E. Winkler, Mr. Schwitzer’s assistant, followed 
on the program and commended Mr. Oldfield 
for his study of fuel economy and fuel efficiency 
in past races. H. M. Jacklin, of Purdue Univer- 
sity, and Roy W. Paton, Perfect Circle Co., 
joined in the discussion which followed. 


Stout Talks About 


Automotive Opportunity 


® Canadian 


‘“‘Automotive Opportunities in Transportation” 
was the subject chosen by William B. Stout, 
president, Stout Engineering Laboratories, Dear- 
born, Mich., who was the speaker at the final 
meeting of the season for the Canadian Sec- 
tion, held May 16. Mr. Stout pointed out that 
in order to maintain our position in the march 
of progress we must work on facts rather than 
opinions. The present-day point of view changes 
each year and we are adding daily to the sum 
of human knowledge an amount that our 
forefathers took a year to accumulate. 

The fundamental in the creation of wealth is 
velocity, he said, at one time thrift meant put- 
ting pennies in a savings bank, but today it 
means putting them to work and having them 
returned quickly so that they may be sent out 
on another venture. 


Mr. Stout maintained that the automobile 


industry has raised the standard of mankind 





New England Takes a Cruise | 


The cruise began at 9 in the morning and lasted 
until 6 in the evening. A business meeting was held 
in the morning and after that the members fished, 
danced and ate their way through what was reported 
to be a very successful affair. 


On June 6, 149 members and guests of the New 
England Section boarded the S.S. Myrtle for the 
second annual summer cruise. 


‘ 








and developed a new type of man through its 
system of specialized production. It has enabled 
the untrained man to earn a good wage with 
which he could not only raise his own stand- 
ard of living but also provide higher education 
for his children so that when their turn came 
they could enter on an even footing a struggle 
for survival in a society with a heightened ma- 
terial standard. 

The meeting was attended by 125 members 
and guests of the Section. A report of the 
membership committee showed that the mem- 
bership of the Section had increased from 94 to 
187 during the year, due partly to an enlarge- 
ment of the Section’s territory by including also 
44 members added by natural increase. 

J. L. Stewart, chairman of the Section during 
the 1933-34 season, was presented with an en- 
graved loving cup in appreciation of his efforts 
as chairman. 

An invitation from the Buffalo Section for 
members of the Canadian Section to visit them 
at their next meeting was well received. 


Winther Discusses 
Railcar Developments 


®@ Chicago 


M. P. Winther, railcar engineer, Pullman Car 
& Mfg. Corp., told the story of “Light-Weight 
and High-Speed Passenger Train Development” 
at the May 1 meeting of the Chicago Section, 
attended by 68 members and guests of the Sec- 
tion. Discussion of Mr. Winther’s talk was led 
by E. E. Adams, vice-president of the Pullman 
Co., and included a broad range of questions 
trom those present. 

Retiring Chairman Nutt in a brief speech 
thanked the members of the Section for their 
interest and attendance during the 1933-34 
season and expressed his appreciation to the 
governing board and committees for their co- 
operation. 


Winther Repeats 
Railear Talk 


@® Milwaukee 


At the Milwaukee Section meeting on May 
16, attended by 65, M. P. Winther, of the Pull- 
man Car & Mfg. Corp., repeated his talk given 
at the Chicago Section on May t. 

Discussion of Mr. Winther’s talk centered on 
fuels and their suitability for use on railroads. 
Gasoline, butane and distillate were considered. 
It was said that the probable trend would be 
toward Diesel engines for railroad use because 
of fire and explosion hazards in tunnels. 
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Naegel Describes 
Commercial Bodies 


@ Philadelphia 


“The Field of Light-Weight Construction of 
Commercial Bodies” was the subject covered 
by William C. Na-gel, chief engineer, Bender 
Body Co., Cleveland, at the May 9 meeting of 
the Philadelphia Section. 

Mr. Naegel described in detail the advantages 
of using wood, steel and aluminum-alloy mate- 
rials for body construction. Wood was original- 
ly used on account of its being the only mate- 
rial available at reasonable cost. It was later 
displaced by steel because of the heavy weight 
required for a given strength. At the present 
time aluminum alloys are replacing steel for 
the same reason. This lighter weight construc- 
tion permits higher pay-load. 

The author had many slides showing beam 
and post construction, Dural-wood-steel body 
construction, commercial trailer bodies, alumi- 
num-foil insulation and dump trucks used at 
Boulder Dam. 

During the discussion Mr. Clever of the 
American Stores pointed out that not enough 
thought had been given to designing bodies so 
that they would withstand high wind, high 
deceleration due to braking and bumps ob- 
tained when attempting to park close to an 
unloading platform. He also pointed out that 
metal floors were not satisfactory as they proved 
to be slippery during wet weather. 

Others who discussed Mr. Naegel’s paper 
were Charles O. Guernsey, chief engineer, J. G. 
Brill Co., and Messrs. Van Horn of the Edward 
G. Budd Mfg. Co. and McKennan, of the 
Aluminum Co. of America. Total attendance 
at the meeting was 90. 


Progress in Air 


Shown by Thaden 


@ Kansas City 


H. V. Thaden, aeronautical engineer, Trans- 
continental & Western Air, presented a paper 
on ‘Modern Air Transport” at a Kansas City 
Section meeting on May 11. The dinner held 
by the Section was followed by an inspection 
trip through the shops, hangar, offices, test 
rooms, etc., of the T.W.A. base, at North 
Kansas City, Mo. Among the airplanes viewed 
were the new Douglass Transport and the 
Northrup Gamma, a speed mail plane which 
recently completed a Los Angeles to New York 
trin in ir hr. 15 min. 

The meeting at which Mr. Thaden spoke was 
to have been a combined meeting of the 
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Wichita and Kansas City Sections. Owing to 
bad flying weather, only two members of the 
Wichita Section were able to be present. The 
total attendance at the meeting was 19. 


Surface Finishes 
Surveyed by Croll 


@ Pittsburgh 


Paul R. Croll, director of research of the 
Paint & Varnish Division, Pittsburgh Plate Glass 
Co., journeyed from Milwaukee to give a talk 
on “What's New in Enamels, Lacquers and 
Methods of Application” at the June 5 meeting 
of the Pittsburgh Section. The meeting was at- 
tended by 60. An active discussion was con- 
ductéd by B. H. Eaton of the Bell Telephone 
Co. Among many who participated in the dis- 
cussion were John M. Orr., Equitable Auto Co.; 
Joseph Harvey, Pttsburgh Motor Coach Co.; 
H. S. Heichert, Pittsburgh Plate Glass Co.; 
Charles R. Noll, Gulf Refining Co.; and R. K. 
Beamer. 


Herreshoff Tells 
Of Sailing Ways 
@ Detroit 


About 310 members and guests attended the 
closing meeting of the season for the Detroit 
Section, which was held at the Detroit Yacht 


S.A.E. JOURNAL 


Club, May 28. The speaker of the evening was 
Alexander G. Herreshoff, assistant chief engi- 
neer, Chrysler Motor Corp., who talked about 
“The Past, Present and Future of Sailing Boats.” 
With Mr. Herreshoff boats are a hobby, but he 
told also something about the work of his 
father, N. G. Herreshoff, who is a celebrated 
designer of racing yachts. The paper was largely 
historical and dwelt on the ‘“human-interest”’ 
phases of the subject. 

C. F. Kettering, vice-president of General 
Motors Corp., was toastmaster of the meeting 
He vave a talk on Diesel-engine de velopment at 
the Winton Engine Co. plant with particular 
reference to two-cycle Diesel engines for railcar 
work. 


Many Members Attend 
Dinner of A. P. Sloan 


Harold Nutt, chairman of the Chicago Sec 
tion represented the Society and the JourNat 
at a dinner sponsored by Alfred P. Sloan, Jr., 
president, General Motors Corp., in Chicago, 
May 25. The dinner featured “Previews of 
Industrial Progress in the Next Century” and 
was attended by about 400 leaders in the politi- 
cal, industrial and intellectual life of the United 
States. Dinner was held in the Hall of Progress, 
General Motors Building at a Century of Prog- 
ress in Chicago. 

Charles F. Kettering, head of the General 
Motors Research Corp., was toastmaster and 


Robert E. Wilson, vice-president, Standard Oil 
Co., of Indiana, was among the eight speakers 
who gave “previews” ot the next century otf 
progress. Lowell Thomas, radio commentator, 
who appeared on the S.A.E. Summer Meeting 
program introduced many of the speakers. 

In welcoming his guests Mr. Sloan extolled 
the progress of the past century particularly of 
the past two decades. He said that he antici 
pated progress in the future at an accelerated 
rate but that this can best take place when 
artificial barriers recently erected are removed. 

There is no progress or accomplishment,” he 
said, “in the school of thought which main- 
tains that we will have more by producing less. 
We must never be satished with a status-quo 
condition.” 

Mr. Wilson described some of the possibili 
ties of the newly discovered “heavy water” 
which is contained in ordinary water but has 
a different hydrogen balance. Freezing at 
deg. fahr. instead of 32 deg. fahr. 

In speaking of the undreamed treasures held 
in solution by, sea water, Mr. Wilson mentioned 
the Ethyl-Dow bromine recovery plant. As an 
example of how applied science has made pos- 
sible the extraction of treasures once regarded 
as unobtainable. 

Among the members of the Society who were 
present at Mr. Sloan’s dinner were: W. H. Beal, 
Vincent Bendix, F. A. Bower, C. J. Brukner, 
A. J. Fisher, Lawrence P. Fisher, Ralph E. 
Flanders, O. E. Hunt, William S. Knudsen, 
B. D. Kunkle, Alvan Macauley, C. L. McCuen, 
Leonard V. Newton and H. H. Timken. 
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Leaders in aviation from all over the United States gathered May 23 for the Ninth Annual Aircraft Engineering Research 
Conference held under the auspices -of the National Advisory Council for Aeronautics, at Langley Field, Va. Dr. George 
W. Lewis, director of aeronautic research of the N.A.C.A. was in charge of the 
many other S.A.E. members who attended were T. P. Wright, vice-president representing aircraft engineering, and Robert 


Insley, vice-president representing aircraft-engine engineering. 


E. P. Warner, and Henry M. Crane 


Vol. 35, No. 1 


were also among those present. 
grouped in front of the full-scale wind tunnel of the N.A.C.A. A U.S. 


Conference organization. 


Among the 


Three past-presidents of the Society—Dr. H. C. Dickinson, 
The photograph shows the members of the Conference 
Army P 26A pursuit plane is mounted for testing. 








Behind the Scenes 


With the Committees 


Gasoline Engine Testing Forms 


SURVEY is being completed among manufacturers of 
gasoline engines to determine whether revisions are 
required in the standard gasoline-engine test forms 

of the Society. The forms will be reprinted and such revisions 
as made with general approval will be incorporated in the 
new forms. 


Safety Glass 


N official definition of the term Safety Glass was adopted 
at the first meeting of the Sectional Committee of the 
Safety Code for Specifications and Methods of Test 

for Safety Glass —Z 26, held in New York, May 28. The 
Sectional Committee is working under American Standards 
Association procedure and was sponsored by the National 
Bureau of Casualty and Surety Underwriters and the Bureau 
of Standards. 

The Safety-Glass definition is as follows: “Safety Glass shall 
be construed as meaning glass designed to reduce or minimize 
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the likelihood of personal injury from flying glass when the 
glass is broken.” 

The Sectional Committee adopted a resolution submitting 
the above definition for safety glass to the National Con- 
ference on Street and Highway Safety, which had adopted 
recommendations during the previous week, on this material. 

It was voted also to appoint a subcommittee —Z 26.1 of 
approximately 11 members to be appointed from among the 
following groups: glass manufacturers (2), plastic manufac- 
turers (2), purchasers (3), including one from the bus-operat- 
ing industry. The public, governmental agencies, independent 
specialists and insurance interests (each 1). 

This subject has been considered by the Passenger Car 
Division of the Society’s Standards Committee for some time 
because of the increasing use of such glass in motor vehicles, 
and the number of states that are requiring its use. The 
Division itself will not work on this subject for the time 
being, or until it is evident that some phase of standardization 
for automotive use desired, that may not be embodied in the 
Sectional Committee’s report. The Division is planning, how- 
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ever, to organize an automobile advisory subdivision to coop- 
erate with Subcommittee —Z 26.1 through the S.A.E. repre- 
sentatives. 

The Society’s official representatives on the Sectional Com- 
mittee are Passenger-Car Division Chairman George McCain, 
H. B. Haskins, W. H. Graves, H. C. Mougey, and R. S. 


Burnett as alternate. 


Transmission Drives for Speedometers 


SURVEY is being made among transmission and speed- 

ometer manufacturers and other interested organiza- 

tions to determine sentiment in favor of establishing a 

uniform standard for speedometer drive gears and dimensions 

at the rear end of the transmission gear box of motor vehicles. 

The returns to date indicate general approval of such a 
project. 


Iron and Steel Standards 


SECOND meeting of the Iron and Steel Division of the 
Standards Committee was held May 21 in Detroit. A 
recommendation that the American Society for Testing 

Materials specifications and charts for classifying grain size 
should be used in connection with S.A.E. and structural steels 
was approved for review by the Standards Committee and the 
Council. Nine groups of S.A.E. steel specifications definitions 
and tests were reviewed and a number of detailed changes 
were made. Appointment of eight subdivisions and an edit- 
ing committee were confirmed. 


Storage Batteries 


T the time of the Annual Meeting of the Society last 
January there was approved for publication, general 
information covering methods and equipment required 

for testing storage batteries. This was intended for the gen- 
eral information of storage battery manufacturers and users. 

The Electrical Equipment Division of the Standards Com- 
mittee has prepared general specifications on storage batteries, 
location of battery parts, type designations and markings, ter- 
minal posts and dimensions. Motor-truck batteries and motor- 
coach batteries are covered also. 
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New Members Qualified 


AGRILLO, Henry F. (A) mechanic, Great 
Eastern Stage, 331 Nevins Street, Brooklyn, 
N. Y.; (mail) 507 Eighth Avenue. 

ATKINSON, JosEPH HERBERT (A) factory 
sales representative, Pittsburgh Plate Glass 
Co., 6045 Hamilton Avenue, Detroit. 

BENGE, Frank H. (M) development en- 
gineer, Continental-Diamond Fibre 
Newark, Del.; (mail) 444 South 
Street, Detroit. 

BLEISTEIN, WALTER S., Dr. (M) consult- 
ing engineer, patent attorney, 15 Park Row, 
New York City. 

BuRWELL, ARTHUR WARNER (M) vice- 
president, technical director, Alox Chemical 
Corp., Buffalo Avenue and Iroquois Street, 
Niagara Falls, N. Y.; (mail) Post Office Box 
949. 

Busse, Ratpn L. (A) vice-president, 

charge of sales, Timken-Detroit Axle Co., 
100-400 Clark Avenue, Detroit. 
ALFRED RecinaLp (F M) chief 
automotive engineer, Vacuum Oil Co., Pty., 
Ltd., 29 Market Street, Melbourne, Victoria, 
Australia. 

Cotumsus Auto Parts Co. (Aff.) Hud- 
son Street and P.R.R., Columbus, Ohio; 
Representative: Klages, R. E., president, gen- 
eral manager. 

De BeausieN, WILLIAM J. (J) engineer- 
ing draftsman, Pontiac Motor Co., Pontiac, 
Mich.; (mail) 82 Murphy Avenue, Apart- 
ment 3. 

Eaton, P. W. (A) shop foreman, Consol- 
idated Freight Lines, 21st and Quimby 
Streets, Portland, Ore.; (mail) R. 1, 
27A, Estacada, Ore. 

Epwarps, FRANK GILLArD (M) proprietor, 
Chilliwack Garage, Chilliwack, B. C., 
Canada. 

FREEMAN, 


io 


Phillip 


Cope, 
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Water R. (M) automotive 


engineer, Wagner Electric Corp., St. Louis, 
Mo.; (mail) 831 Westgate. 

GiLBERT, Grover D. (M) motor vehicle 
supervisor, Illinois Bell Telephone Co., 1531 
West Harrison Street, Chicago. 

GitpEF, JoHn J. (M) sub-master, head, 
automotive mechanics department, Lowell 
School Department, Lowell Vocational 


School, Broadway, Lowell, Mass.; instructor, 
automotive engineering, Massachusetts De- 
partment of Education, Division, University 
Extension, State House, Room 217, Boston; 
(mail) 112 D Street, Lowell, Mass. 

Givens, Ep. S. (A) manager, owner, 
Givens Products Co., Box 586, Kansas City, 
Mo. 


Gras_r, Epwarp J. (J) shop foreman, 
Auto Electric Service Co., 580 Fourth Ave- 
nue, Brooklyn, N. Y.; (mail) 464 8oth 
Street. 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between May 10, 1934, and 
June 10, 1934. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 
Foreign Member. 





GrRoMER, GeorcE N. (M) supervisor, mo- 
tor vehicles, Mountain States Telephone & 
Telegraph Co., Denver, Colo.; (mail) 2022 
Hudson Street. 

Haun, WILLIAM PERRY 
firm, Hood & Hahn, 
Building, Indianapolis. 

Harrison, R. L. (A) president, R. L. Har- 
rison Co., Inc., Albuquerque, N. M.; (mail) 
123 North Fourth. 

Hassty, Joun A. (A) automotive superin- 
tendent, Cities Service Refining Co., Boston; 


(A) 


IOO!I 


member of 
Hume-Mansur 


(mail) 11 Pleasantview Street, Roslindale, 
Mass. 

Hitt, Epwarp B. (A) branch manager, 
Gar Wood Industries, Inc., 3203 Vernon 


Avenue, Long Island City, N. Y. 


HossFiELD, Herspert S. (M) vehicular 
supervisor, Continental Baking Co., 285 
Madison Avenue, New York City: (mail) 


276 Van Buren, Teaneck, N. J. 

HutcHeson, Jonn C., Capr. (S M) motor 
transportation officer, U. S. Army, Quarter- 
master Corps, Fort Sill, Okla. 

Knupsen, WiLuiaM J. (M) executive vice- 
president, General Motors Corp., Detroit; 
(mail) 1501 Balmoral Drive. 

LEIGHTON, JoHN W. (M) president, Pressed 
Metals of America, Inc., Port Huron, Mich.: 
(mail) 1712 Military Street. 


Metin, Sten S. (M) engineer, 


experi 
mental division, Midland Steel Products. 
Inc., Cleveland; (mail) 448 East 152nd 
Street. 
Meyer, THeEopore F. W. (M) manager, 


propeller division, Federal-Mogu! Corp., De 
troit; (mail) 11031 Shoemaker Avenue. 

Mutter, Rupotpn J. (A) consulting auto- 
motive engineer, 104-06 Eagle Street, Bris- 
bane, Queensland, Australia. 

Mitts, Grorck W. (A) manager, sales 
promotion denartment, Imperial Oil, Ltd., 
56 Church Street, Toronto, Ontario, Canada; 
(mail) 56 Rivercrest Road. 

Morsrt, Howarp H. (A) 


service superin- 


tendent, Tracey & Co., Inc., 936 Northwest 
Couch Street, Portland, Ore. 

Mount, Wivsur S. (J) automotive engi- 
neer, Socony-Vacuum Corp., 412 Greenpoint 
Avenue, Brooklyn, N. Y.; (mail) 3545 82nd 
Street, Jackson Heights, L. I., N. Y. 

OTweELL, Witi1AM A. (A) owner, Otwell 
Sales Co., 4829 Woodward Avenue, Detroit. 

RaMSsauR, WALTER R. (M) research engi- 
neer, Harrison Division, Motors 
Corp., Lockport, N. Y. 

RuMForD, Georce (M) operating man- 
ager, Jefferson plant, Chrysler Motors Corp., 
12200 East Jefferson, Detroit; (mail) 17575 
Muirland. 

ScHwarz, S. C. 
chief chemist, 


General 


(M) chemical engineer, 
Portland Gas & Coke Co., 
Public Service Building, Portland, Ore.; 
(mail) 4235 Northeast Glisan Street. 

SmiTH, R. BELDon (M) automotive engi- 
neer, prestone specialist, National Carbon 
Co., 30 East 42nd Street, New York; (mail) 
408 Summit Avenue, Jersey City, N. J. 

Teoporo, Anastasio L. (F M) associate 
professor, head, agricultural engineering de- 
partment, University of Philippines, Depart- 
ment of Agricultural Engineering, Laguna, 
at 


Utiry, Unt F. (M) experimental engi- 


neer, Dodge Bros. Corp., Detroit; (mail) 
17335 Cooley Avenue. 

Van Der Stuys, WitiiamM, Jr. (J) in- 
structor, Stevens Institute of Technology, 
Castle Point, Hoboken, N. J.; (mail) 185 


North Main Street, Paterson, N. J. 

Vann, Wiit1am H. (M) chief inspector, 
Pontiac Motor Co., Pontiac, Mich.; (mail) 
RD: 2. 

Vitz, Paut (A) superintendent of main- 
tenance, Arrow Carrier Corp., 45 Park 
Street, Paterson, N. J.; (mail) 130 Lincoln 
Avenue, Clifton, N. J. 

Wess, KENNETH E. (J) 
Technical High School, 
19385 Grandview Avenue. 

Wuire, Cuarres O. (A) field representa- 
tive, Ethyl Gasoline Corp., 612 Subway Ter- 


student, Cass 
Detroit; (mail) 


minal Bldg., Los Angeles; (mail) 4835 
Buchanan Street. 
Wuitt, LysanpER T. (A) power prover 


department, Cities Service Oil Co., 60 Wall 
Street, New York City. 

WootstEEN, Ropert Bruce (J) contrac- 
tor, partner, Woolsteen & Sons, 928 West 
Wilcox, Peoria, IIl. 

Wricut, Henry Tuomas (J) manager, H. 
Wright Transport, Lambton Mills, Ontario, 
Canada: (mail) 110 Government Road. 

Zaro, Nicnoras J. (F M) production man- 
ager, General Motors Peninsular, S. A., Bar- 
celona, Spain; (mail) 433 Calle Mallorea. 


Applications Received 


Cuirtick, M. B., assistant chief 
The Pure Oil Co., Chicago. 

Currin, Sypney A., technical representa- 
tive, Clayton Dewandre Co., Ltd., Lincoln, 
England. 

DonuaM, Epwarp F., supervisor of motor 


chemist, 


equipment, Illinois Bell Telephone Co., 
Chicago. 
EASTERN MASSACHUSETTS STREET RAILWAY 


Co., Boston. 
Epwarps, C. J., sales engineer, The Ohio 
Rubber Co., Detroit. 
HANsEN, GEORGE 
Co., Buffalo, N. Y. 


M., mechanic, White 
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The applications for membership 
received between May 15, 1934, 
and June 15, 1934, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


Harris, W. Eric, manager, Electric Auto- 
Lite, Ltd., Sarnia, Ont., Canada. 

Herzic, Arvin Joun, chief 
Climax Molybdenum Co. of 
Detroit. 

JOHNN, 
neer, The 
Egypt. 


JOHNSON, 


metallurgist, 
Michigan, 


WILLIAM, 
Ltd., 


CHARLES 
Co. ot Egypt, 


Crecu 
Shell 


engi- 
Suez, 


Lawrence O., owner, L. O. 
Johnson Repair Service, Portland, Ore. 
Laas, Eucene, mechanic, Theodore Luce, 
New York City. 
LinpaHt, Cart W., mechanical draftsman, 
Aluminum Industries, Inc., Cincinnati, Ohio. 
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MorFeT, J. DoNnALp, sales manager, Paul 
G. Hoffman Co., Inc., Los Angeles, Cal. ways Presidents’ 
MUELLER, Otto, research engineer, Mur- Detroit. 
ray Corporation of America, Ecorse, Mich. 


Munoz, Justo Erasmo, engineer, National york City. 
Technical High School, Buenos Aires, ; 
Argentina. 

Pau, W. H., instructor in mechanical en- Canada. 
gineering, Oregon State College, Corvallis, 
Ore. 





Piron, Emit H., engineer, Electric Rail- 


ReeEp, M. J., secretary and treasurer, Diesel 
Engine Manufacturers 


Reip, Howarp Epwarp, manager, Somer-  _ P _ " , aa 
ville Paper Boxes, Ltd., Walkerville, Ont., Solar Aircraft Co., San Diego, Cal. 


SmitH, Harry Dorsett, New York man- 


Conference Committee, ager, Aro Equipment Corp., New York City. 


VaLance, Epwarp L., assistant general 
“ey = manager, Houde Engineering Corp., Buffalo, 
Association, New N.Y 

Watton, ARTHUR LEE, assistant modeler, 


Wuittep, Tuomas B., Jr., 1st Lt., U. S. 


Remnnarot, W. L., chief engineer, Willard Army, 5th Field Artillery, Madison Barracks, 
Storage Battery Co., Cleveland. rm. 


Summer Meeting Best in Years 


(Continued from page 16) 


Teague’s opinion, airplanes and speedboats are so much more 
beautiful than automobiles. 

Evolving the correct design out of the thing itself, is no 
easy problem, of course, and Mr. Teague admitted that “the 
ultimate form of an object may forever elude us, and the 
finest results may be the last to be achieved before the object 
itself is obsoleted and superseded by some wholly new form 
-—as the last of the carriages built were the finest.” 


Lubrication and Winter Oils Argued 


Arguments for and against adoption as S.A.E. standards of 
the 10-W and 20-W oils which have been on trial since last 
year were heard in the discussion following the paper on 
“Winter Oils for Automobile Engines,” which is printed in 
tull on other pages of this issue. It was brought out, among 
ouer things, that the average car owner places extremely 
strong emphasis on oil consumption and that it is not easy to 
convince him of the favorable characteristics of lighter oils 
in the face of increased consumption. Ralph Teetor, Perfect 
Circle Co., declared himself favorable to oils as light as pos- 
sible, mentioning tests made in his laboratories in which no 
more difficulty was experienced in sealing rings with the 
lighter than with the heavier oils and in which no difference 
in wear was noticeable. But, he expressed the opinion that 
the temperature of the oil under operating conditions is 
most important—and would become more important with 
use of these lighter oils and that this temperature is due to 
engine operating temperature. Maximum operating tempera- 
ture should be reduced, he said, by some method of cooling 
when using the lighter oils in high duty service. 

A goodly crowd of more than 200 listened to two excellent 
papers dealing with various types of bearing, notably, the 
copper-lead alloys and their lubrication, on Wednesday eve- 
ning. In the first paper Stanwood W. Sparrow of Studebaker 
outlined tests of babbitt and copper-lead alloys. He said in 
part: “The initial cause of failure (in babbitt bearings) is 
often the cracking of the babbitt. . . . The primary cause 
of failure has been the reduction in the amount and viscosity 
of the oil applied.” He showed sets of copper-lead bearings in 
good condition after 50-hr. tests at 4500 r.p.m., whereas in 
other tests failure of babbitt had made it necessary to dis- 
continue the test after 30 hr. It appeared, however, that many 
other factors besides the bearing alloy used had important 
effects upon the results secured. 

C. M. Larson’s paper treated the subject more in reference 
to the lubricant employed, including its effect upon the alloy 
used. According to Mr. Larson, a summation of the data 
obtained in his tests, “shows that certain metals cause some 
mineral oils to deteriorate more readily than others and 
that high acidity in motor oils causes not only more rapid 


decomposition of the lubricants themselves, but of the bearing 
metal as well. . . . Copper-lead bearings . . . are coming into 
use fast because actual service has indicated longer bearing 
life.” 

Discussion led to the suggestion that certain phases of 
the subject treated need further study and that there should 
be a committee appointed with representatives from the auto- 
motive and petroleum industries to consider and report on 
the matter later. It was made clear in the discussion, espe- 
cially by F. F. Kishline and A. L. Clayden, that high tem- 
peratures are destructive of both oil and bearings. Mr. Spar- 
row agreed and said that much can be done to reduce tem- 
peratures, especially of main bearings. 

As expected, the two very timely papers presented at 
Thursday morning’s engine session made the latter one of 
the outstanding features of the meeting, especially from the 
standpoint of the passenger car engineer. L. P. Kalb’s paper 
was commended as presenting an excellent long-range view 
of future engines adapted to modern automobile design trends, 
especially as to types suited for location in the rear of the 
chassis, which many engineers seem to think is the coming 
arrangement. “With radical changes in car structure in the 
offing,” said Mr. Kalb, “it is probable that changes in engine 
arrangement are also imminent. . . . Mounting of the engine 
in the rear of the car has many advantages. With the con- 
ventional line engine, however, it is doubtful if the advan- 
tages of rear location would offset its disadvantages.” 

Louis Schwitzer’s paper on the possibilities of forced induc- 





The airplane shock-absorber session on Friday had a 
small but enthusiastic audience and discussion lasted 
for several hours 
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tion gave an intimate picture of the advantages ot supercharg 
ing and showed how these advantages have been realized in 
various applications. He expressed the conviction that, “in a 
comparatively short time, automatic or atmospheric induction 
will have gone the way of automatic intake valves, and 
Much 
of the discussion centered around streamlining, with which 
Mr. Schwitzer dealt at some length. Discussers included F. F. 
Kishline, F. C. Mock, Lowell H. Brown, Austin M. Wolt, 
Joseph A. Anglada and G. L. McCain, most ot whom were 
in sympathy with points made by the author. A written dis 
cussion from Sanford A. Moss criticized the low efhciency 


mechanical induction will become the general thing.” 


attained with the Schwitzer-Cummins supercharger, but the 
author was inclined to discount both the possibilities and the 
need for higher efficiencies, and also stated that there is no 
need for higher pressures than are developed (about 31, to 
4 lb. per sq. in.) in applications to automobile engines. 


Airplane Propeller Symposium 


At the propeller symposium, the authors of the five papers 
and the chairman of the session carried the burden of a dis 
cussion which was none the less active and candid. 

As Chairman Edward P. Warner observed in his general 
introduction, four of the five papers on the program covered 
individually all of the controllable-pitch propellers that are now 
upon the market or in a very advanced stage of development, 
while the fifth dealt with a problem common to all designs. 
Frank W. Caldwell, recently winner of the Collier Trophy tor 
the outstanding technical development ot the year in Ameri- 
can aviation, spoke for Hamilton Standard and incidentally 
surveyed the present state of propeller theory and design prac 
tice, with special reference to the study of vibratory stresses 
and failures by flutter, before going on to his own particular 
experiences with the controllable-pitch type. G. T. Lampton 
spoke for the steel-bladed Smith-Lycoming, T. P. Wright for 
the electrically-operated Curtiss-Wright, and C. H. Havill for 
the automatically-variable-pitch Eclipse. Thomas Barish of 
Marlin-Rockwell treated the vexed theme of blade-root bear 
ings for variable-pitch types, a problem to the extraordinary 
difficulty of which several of the other speakers had paid 
tribute. 

Mr. Caldwell, after showing many curves of stress varia 
tion along a blade under various modes of vibration and ex 
plaining the method of calculating vibration frequency by 
equating potential strain energy in the blade at its position of 
maximum deflection in the vibratory cycle to kinetic energy 
in the neutral position where the blade elements possess their 
largest linear velocities due to vibration, turned to the effect 
of variable propeller pitch on the performance characteristics 
of a plane. Mr. Wright, too, dealt with that topic. The col- 
lective conclusion was that variable pitch does most good on 
take-off, on high-altitude cruising, and on ceiling, especially 
with one or more engines dead. Take-off distance is typically 








(Left to Right) Carlton Kemper, speaker, Cooling and 


Detonation Session; G. T. Lampton, speaker, Propeller 
Symposium; Torbjorn Dillstrom, speaker, Diesel Design 
Session 


reduced about 25 per cent, while ceiling is increased (either 
with tull power or with one engine gone) about 3000 to 
4000 It. 

The paper by Mr. Havill analyzed in detail the torces, both 
aerodynamic and centritugal, acting on a propeller and con 
ceivably available tor producing automatic pitch changes to 
He had concluded 
that the thrust was the best torce to use for the purpose, the 


correspond to varying conditions of flight. 


propeller mechanism being so designed that the blade angles 
would automatically increase as the thrust diminished, and 
vice versa. Centrifugal forces were too large to be convenient 
(Mr. Barish gave figures showing that in some instances they 
exceed 200,000 lb. on a blade ), and torque forces were either 
too small to be reliable or required the intervention of a 
manually-applied correction for throttle setting. 


The discussion of the group of papers led immediately to 


o 


the somewhat critical observations of Mr. Caldwell, upholder 
ot the light alloy type. 
Bolt Co.. 


Smith-Lycoming propellers, protested against lumping. all 


a vigorous defense of the hollow steel propeller blade against 


Hamilton Foley of the Pittsburgh 
Screw & makers of the steel blades used in the 
blades of that material within the scope of any set of gen 
eralizations and expressed his own conviction that steel blades 
properly made and properly tested by modern methods could 
and did compare favorably in reliability, freedom from inci 
dental damage, and weight with blades of any other material 
whatever. Mr. Caldwell, replying, repudiated any desire on 
his own part to be categorical. He had an open mind on the 
matter, but he had recorded in his paper his own conclusions 
from his own experience and observations up to that time. 
Other discussion bore on friction, with a general agreement 
that up to the point where it began to produce excessive wear 
or immediate permanent deformation bearing friction was a 
good thing and should be as large as possible. Mr. Lampton 
was particularly emphatic on that point. The effect of engine 
test specifications on the value of pitch variation was taken 
up, and it was agreed that British rules for engine operation 
provided much less incentive for the employment of con- 
trollable-pitch types than did their American equivalents, but 
(Continued on page 34B) 





(Left to Right) Lowell Thomas, speaker at General Session, Thursday; L. R. Buckendale, Chairman, Diesel 
Fuels Session; O. C. Bridgeman, speaker, Passenger Car Fuels and Lubricants Session; E. S. Taylor, speaker, 
Design and Combustion Studies; J. W. Votypka, chairman, Body Design Session 
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D. D. Robertson 
Fred Hall Net 84 
C. J. Edwards 
Jos. Halbleib 


Monday F. Marshall \ 1st. Net 72 
Sandy Brown j 
' W. K. Lee 
R. H. Combs 
F. W. Parker 
ther H. K. Intermann 
» to Tuesday J. P. Stewart Ist Net 77 
- gy ulf ond Net 74 
0th . F. Lautz | 
con- Wednesday Howard Dingle 
5 to Burns Dick 
led C. E. Dwyer Net 78 
dec Chas. Guernsey 7 
the W. H. Hubner 
gles Fred Hall, Jr. 
and Thursday W. H. Oldacre Net 71 
lent G. W. Waters ) — 
hey Howard Dingle | Net 76 
ther Kickers Handicap—Ladies 
x a Monday Ist Prize Mrs. C. M. Larson 
Wednesday—Ist ig Mrs. D. E. Gamble 
y to Thursday Ist “ Mrs. H. E. Figgie 
Inst 
lider S.A.E. SPORTS EVENTS 
rgh WATER CARNIVAL 
the Men Ist Prize Fred Hall 
all 2nd “ A. A. Lane 
sen Ladies—Ist “ Miss Betty Rockwell 
ides 2nd “ Mrs. H. E. Figgie 
vuld 
nci FIELD DAY SPORTS 
rial Men Ist Prize J. M. Simpson 
on 2nd “ W. E. England 
the Ladies—Ist “ Miss Charlotte Anglada 
ons 2nd “ Mrs. R. E. Wilkin 
ent LADIES BRIDGE 
ear Monday 
‘se Contract Ist Prize Mrs. H. W. Farr 
ton Tuesday 
—_ Contract Ist ‘* Mrs. C. F. Lautz 
2nd “* Mrs. H. W. Farr 
ken f 
° W ednesday 
on Contract Ist “ Mrs. W. T. Murden 
on- 
but 


GOLF TOURNAMENT 
Ladies’ Championship 
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Ist Mrs. Wm. J. Cumming 112-108-220 
Men’s Championship 
Ist C. W. McKinley — 87-83-170 


2nd C. J. Edwards 84-87-17] 
Flight Alst J. F. Cast 71-73-144 
2nd R. F. Steeneck 74-74-148 
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Flight C Ist J. S. Drake 71-73-144 
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no one could understand why British designers seemed so 
indifferent to the apparently immense value of controllable- 
pitch variation on their military planes with very highly 
supercharged engines. 

There was some scepticism over the possibility of securing 
a completely automatic propeller that would meet all possible 
flight conditions with satisfactory efhciency. Mr. Wright was 
inclined to favor a governor type of control, with the pitch 
automatically varying to hold a rate of engine rotation for 
which the pilot might set his index. Mr. Havill refused to 
concede that a propeller like that would be a truly automatic 
one at all, but all parties finally appeared to accept it that 
there would probably be no unique solution and that it might 
well be desirable to use one type of pitch control on a trans- 
port airplane, another type on a fighter, and perhaps still a 
third type on a ship destined for the private-owner-pilot. 


Aircraft Engines and Fuels 


One of the many contributions which members of the 
staff of the Bureau of Standards have made in S.A.E. meetings 
was the paper entitled “Observation of Flame in an Engine,” 
by Charles F. Malvin, Jr. It dealt with a visual and photo- 
graphic study of combustion through a cylinder head with 
windows and using a stroboscope to time the observations. 
According to the author, “about 36 deg. or six thousandths 
of a second at 1000 r.p.m. was required to complete inflama- 
tion.” A device for determining spectral radiation was also 
used in the test. Several pages of text were required to 
describe the apparatus and the results secured. The latter 
add materially to the knowledge of the complex phenomena 
observed. 

E. S. Taylor presented the second paper which outlined the 
design limitations of aircraft engines by the use of the prin- 
ciple of similarity. Among other conclusions the author 
stated that “Large engines run under much more severe 
conditions (than small ones). 


. . . Because of cooling limita- 
tions . 


. . the necessity of using lower compression ratios in 
larger engines, the overall efficiency of the small engine will 
be higher, if a proper lubricant is used.” 

Discussion dealt largely with minor points, but both authors 
were commended and it was the view of Dr. H. C. Dickin- 
son, among other discussers, that the tests reported by Mr. 
Marvin should be continued to secure further data intended 
to clear up various points that need elucidation. 

Arthur Nutt’s paper on “Correlations of Knock Rating of 
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Aviation Gasoline” was really a progress report of a sub 
committee appointed to study knock ratings of fuels and to 
correlate test results obtained on C.F.R. engines with those 
obtained on full-size engines. As the test is only halt com 
pleted, the author stated that final conclusions could not be 
given. He reported that “straight-run fuels in the full scale 
engine show little if any deviation, trom the C.F.R. motor 
method octane number. Benzol blends show a depreciation, 
particularly in the higher octane numbers on the larger 
engines. On the larger air-cooled engines, the cracked gaso 
lines show a limited depreciation in the lower octane num 
bers % 

Talking on the design and baffling of finned air-cooled 
cylinders, Carlton Kemper of the N.A.C.A. gave a record of 
a series of basic tests on cylinders with and without bafiles and 
with certain other factors varied. Data presented showed that 
some torms of baffles, especially those that were welded to 
the cylinder fins resule in a material increase in the heat 
dissipated. 

Discussion of both papers consisted largely of questions in 
which certain points were elucidated. There was some dis 
position to question certain of the results secured in the tests 
reported by Mr. Nutt, but he stressed the point that the 
tests are only half completed as yet and must be regarded 
definitely as tests of fuels and not of engines, the latter being 
used merely to make the required determinations. 

Study may show how some of the elaborate tests applied 
to determine riding comfort in automobiles may also be used 
in connection with the airplane landing-gear. This possible 
eventuality was visualized by C. V. Johnson, of Bendix 
Products, who wound up the list of speakers with some 
pertinent remarks about airplane shock-absorbers. 

The airplane landing-gear has been under indictment for 
a couple of years, Mr. Johnson intimated, first because it has 
contributed as much as 20 per cent of the drag of the plane 
in flight, and, second, because it is alleged that 70 per cent 
of the structural failures of the plane causing accidents are in 
the landing gear. 

The first condition is being corrected by wider use of 
retractible landing gear, and the second is not so serious as 
it seems at first mention, because in the event of a plane land 
ing hard enough to cause a structural failure, such failure 
should be in the landing gear, according to Mr. Johnson. An 
adequate shock-absorbing system is the greatest factor in 
eliminating landing-gear failures, he said. 
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Papers Available in Mimeographed Form 


Ripe current supplies are exhausted, copies of the papers 
listed are available in mimeographed form at a cost 
of 25 cents per copy to members; and at 50 cents per copy to 
non-members. Orders should specify the name of the author 
as well as the title of the paper desired. 


Orders must be accompanied by remittance and should be 
addressed to Sessions Secretary, Society of Automotive Engi- 


neers, 29 West 39th St... New York. N. Y. 


Abbott, Dr. E. J. 
The Place of Sound Measurements in 
futomobile Noise Reduction 


Barish, Thomas 
Bearings for Controllable Propellers 


Barnard, D. P. 


Butane Vs. Gasoline As an Automo- 
tive Fuel 


Bleicher, C. E. 
External Broaching 


Bleicher, C. E. 

Relative Merits of Precision Manu- 
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Uniformity of Parts Production 


Brettell, Clinton 
How Economies in Motor Vehicle 
Operation Can Be Effected from an 
Operator’s Standpoint 
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Body Noise 
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Brown, Lowell H., and Herbert Chase 
Streamlining—U p-to-date Facts and De- 
velopments 


Brown, W. C., and Roper, V. J. 
The Well-Lighted Car 


Bull, A. W. 
Tire Noise 


Caldwell, F. W. 
Recent Developments in Aircraft Pro- 
pellers 


Cass, Robert 
Future Trends in Motor Truck Trans- 


portation 


Chandler, F. F. 
Notes on Steering 


DeSmet, E. C. 


Planography—The New Science of 
Surface Design 


Dillstrom, Torbjorn 
A High-Power Spark Ignition Injec- 
tion Engine 


Drake, H. W. 
Problems of the Fleet Operator 


Faulkner, F. L. 
Vehicle Design from a Maintenance 
and Operating Standpoint 


Fischer, Hans 
Typical Indicator Diagram Analysis 
with Respect to Effective Combus- 
tion 


Fisher, J. B. 


Combustion Problems on Automotive 
Diesel Engines 


Fitzsimmons, J. T. 


Problems and Tendencies in Electrical 
Equipment 


Fodor, Nicholas 
Hydraulics of High-Speed Fuel In- 


jection 
Froesch. Charles 
Some Aspects of Commercial Aviation 
Frye, Jack 
New Airline Advancements: Mainte- 
nance and Operations 
Geschelin, J. 
Trends and Future Developments in 
Motor Truck Design 
Guernsey, C. O. 
Trends in the Design and Application 


of Motor Trains 


Haarz, W. G., Jr. 
Beauty Sells Cars in 1934 


Hazard, S., Jr. 
Sound Absorption and Deadening 


Horner, F. C. 


Looking Forward in the Field of 
Transportation 


Howard, H. H. 


Some Diesel Tractor Problems 
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Hunsaker, J. C. 


Airships for Commercial Purposes 


Jacoby, E. R. 

Practical Design Consideration of the 
Internal Combustion Engine Struc- 
ture 

Johnson, C. V. 

The Airplane Landing-Gear Shock- 

Absorbing System 
Johnson, W. M. 

A Résumé—and Some_ Conclusions 
about Automotive Electrical Equip- 
ment 

Kalb, L. P. 

Engine Types Adapted to Automobile 

Design Trends 
Kuttner, Julius, and Rippere, J. B. 

Ignition Delay of Diesel Fuels Meas- 
ured by Bouncing Pin in C.F.R. 
Engine 

Lampton, G. T. 
The Design Requirements of a Me- 
chanical Controllable Propeller 
Lansing, R. P. 
Starters for Diesel Engines 
Larson, C. M. 

Lubrication of Engines with Different 
Bearing Metals, with Special Refer- 
ence to Copper Lead Alloys 

McCormick, Fowler 

The Relation of Engineering to Manu- 
facturing and Distribution in the 
Farm Implement Industry 

Macauley, J. B. 

Fuel Economy from the Engine De- 

signer’s Point of View 
Mock, F. C. 

Utilization of Heavy Fuel With Spark 

Ignition 
Moss, F. A. 

Air Conditioning and Relative Refine- 

ments for Auto Bodies 
Norris, R. F. 


The Automobile Motor Considered as 
a Sound Source 


Northup, A. E. 
Future Streamlining 


Nutt, Arthur 
Detonation Rating of Aviation Fuels 


Orr, J. M. 
Accident Control in Fleet Operation 


Orr, J. M. 
Predetermined Operating Require- 
ments for Purchasing Equipment 


Peterson, C. D. 
Multi-Range Transmissions 


Prescott. F. L. 
High-Output Poppet-Valve Cylinders 
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Hydraulic Action in 
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Staley, A. C. 
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Schwitzer, Louis 


The Possibilities of Forced Induction 


in Automotive V ehicles 


Shepard, E. H. 


The Economy Fallacy 


Taylor, E. S. 


. . Teetor, R. R. 
Slonneger, J. C. 


Effective Combustion as Determined 
from the Indicator Diagram 


Smith, C. W. 
Comparative Tests of Pneumatic Tires 
and Steel Wheels on Farm Tractors 
in Agricultural Operations 


Smith, G. W., Jr. 
A Technical Education 


Rings 


Thee, W. C. 
Standardization 
Equipment 


Tirrell, E. L 


Requirements of Tractor and Diesel 


Stewart, J. P., and Risk, T. H. 


Factors Affecting Oil Consumption 
Design Limitations of Aircraft Engines 


Conformity of Cylinders, Pistons and 


Weight Distribution on Front and 


Rear Axles of Motor Truck 


Treiber, O. D. 
Factors in 
opment 
Veal, C. B. 
Mind or Micrometer 
Wheeler, P. R. 
Human Engineering 
White, L. T. 
Why Waste Fuel Through the Exhaust? 
Wolf, A. M. 
Lightness in Truck Design 


Wright, T. P. 


Automotive Diesel Devel. 
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Considerations 
Zucrow, M. J. 
Some Experiences with Heavy Fuel 


Equipment for Spark Ignition En- 
gines 


Regional Meetings Program Develops Rapidly 


ONTACT of the Society with its individual members 

through meetings promises to be considerably broad- 

ened by a plan for Regional Meetings, which was 
authorized by Council action last March. These meetings 
are intended to be held in cities where there are groups of 
S.A.E. members who do not have ready access to regular 
section and national meetings. 

Two successful meetings have already been held, with the 
consent and cooperation of the Sections in whose territory 
the session was scheduled. On May 18 the Oregon Section 
held a meeting at Salem, Ore., which was attended by mem- 
bers from Portland, besides giving faculty and students of 
the Oregon State College an opportunity to become closer 
acquainted with the methods and personnel of the Society. 

On May 22, a regional meeting under the aegis of the 
Chicago Section was held in South Bend, Ind., to hear a 
paper on “The Development of a Modern High-Speed Auto- 
mobile Engine,” by S. W. Sparrow. This meeting was 
attended by between 145 and 150 members of the S.A.E. and 
the American Society of Mechanical Engineers, who were 
invited to attend the meeting. 

Discussion of Mr. Sparrow’s paper was led by D. G. Roos, 
president of the Society, and was participated in by, among 
others, Harold Nutt, chairman of the Chicago Section; Ralph 
Teetor, R. E. Wilkin, H. F. Bryan and Scott Hunt. 

At the South Bend meeting there was displayed a repre- 
sentative group of engine parts, some of which had been 
removed from engines after endurance runs. More than 50 
slides were used in illustrating Mr. Sparrow’s paper. Several 
suggestions were heard after the meetings indicating that the 
opinion of such meetings called for “more.” 

How successful regional meetings may be from the stand- 
point of attendance was illustrated by an outing sponsored 
by the Cleveland Section and held at the plant of the Timken 
Roller Bearing Co., Canton, Ohio. The outing was attended 
by more than 250 members of the Society, who came from 
the Detroit area and most of the industrial towns of Ohio. 
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Inquiry has been directed to every Section relative to the 
feasibility of holding regional meetings in that Section’s ter- 
ritory, at some point away from the usual meeting city, so 
that members of the Society outside convenient traveling dis 
tance trom that city might be interested in attending. 

Replies favoring the possibility have been received from a 
majority of the concerned. Northern California 
reported that it has already had success with the plan of 
alternating the Northern California Section meeting between 
the cities of San Francisco and Oakland. 

The Syracuse Section reported that a meeting held in 
Elmira, N. Y., drew a large attendance, and it believed a 
successful meeting could be held in Williamsport, Pa. 

The Kansas City, St. Louis, and Wichita Sections have dis 


cussed the possibility of a regional meeting which would 
include all three. 


Sections 


Milwaukee notes that there are several cities within the 
Section’s territory in which such meetings might be held and 
looks on the idea with favorable eyes. Some of the cities 
mentioned were Waukesha, Beloit, Madison, 
Kenosha, Green Bay, Oshkosh and Clintonville. 

The Detroit Section mentions the possibility of arousing 
interest in such meetings in cities such as Pontiac, Flint, 
Lansing and Toledo. 


In Canada, the Canadian 


Racine, 


Section mentions Montreal as 
offering a good possibility, because there are quite a 
members of the Society in the immediate neighborhood. 

The Regional Meeting plan was suggested to the Council 
by Alex Taub, chairman of the general meetings committee. 

Experience to date with the idea indicates that its success 
depends chiefly on there being available cities in a Section’s 
territory which furnish a good focal point, and where 
number of members are resident. 


few 


a 


One or two sections report that had they had more time 
in which to build up adequate publicity for the meeting, the 
attendance would have been larger, but a general tone of 
satisfaction with the idea is evident. 
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At I FOOT-POUNDS 


PER GALLON.. 


Sinclair H-C Gaso- 
line could actually 
hoist the Empire 
State Building 1% 
inches if all its 
potential energy 
could be fully util- 
ized. Every gallon of 
powerful, new H-C 
has a potential of 99 
million foot-pounds 
per gallon. Ask the 
Sinclair dealer for 
his explanatory 
booklet. 


































FRICTION in your car 
may steal millions of 
foot-pounds of work 
from every gallon of 
gasoline you buy. Re- 
duce frictionto a mini- 
mum by using Sinclair 
lubricants in the mo- 
tor, chassis, transmis- 
sion and rear axle. 

















THE FAMOUS Sinclair dino- 
saur, symbol of the great age of 
Sinclair crude oils. 











TVA (Tennessee Valley Author- 
m=. ity) begins work on the -famous 
Norris Dam,near Knoxville, Tenn. 
Giant shovels, trucks and other 
equipment are Sinclair-lubricated. 


OBLILE OF BO Se EDD 


SINCLAIR DEALER applies patented funnel- | 
- opener to a can of Sinclair Opaline Motor Oil. | 
All Sinclair dealers sell Sinclair Motor Oils in * 
these Tamper-Proof cans—at no extra cost to you. 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 
the 


Experimental Verification of 
Boundary Interference 


Theory of Wind-Tunnel 


By Theodore Theodorsen and Abe Silverstein. N.A.C.A. Report No 
478, 1934; 17 pp., with tables and charts. Price, 10 cents. \-1 
The Aerodynamic Effects of Wing Cut-Outs 

By Albert Sherman. N.A.C.A. Report No. 480, 1934; 8 pp. with 3 
figs. Price, 5 cents. A-1] 


Wind-Tunnel Measurements of Air Loads on Split Flaps 
By Carl J. Wenzinger. N.A.C.A. Technical Note No. 
S pp., 11 figs. 


493, May, 1934; 
[A-1] 


Torsional Stresses in Box Beams with Cross Sections Partially 
Restrained Against Warping 


By Hans Ebner. Translated from 
Motorluftschiffahrt, Vol. 24, 
Verlag von R. Oldenbourg, 


Memorandum No. 744, Mav, 


Zeitschrift ftir Flugtechni/ 
Nos. 23 & 24, December 14, and 28, 
Minchen und Berlin. N.A.C.A. 


und 
1933; 
Technical 
24 figs. A-1 | 


1934; 49 pp., 


High-Speed Aircraft 
By M. 


Inge nicure 


Schrenk. Translated 
Vol. 75, 


deutscher 
Technical 


Vereines 


N.A.C.A 


from Zeitschrift des 


No. 2, January 13, 1934. 


Memorandum No. 745, May, 1934; 12 pp., 23 figs. A-1] 
The High-Speed Heinkel HE 70 Mail Airplane 

By Ernst Heinkel. Translated from Zeitschrift ftir Flugtechnik und 
Motorluftschiffahrt, Vol. 24, No. 24, December 28, 1933. N.A.C.A. 
echnical Memorandum No. 746, May, 1934; 15 pp., I1 figs. [A-1] 


Motion of Flying Boats During Take-Off and Landing Run 


By Taitiro Ogawa and Yosiro Murata. Report No. 105 
nautical Research Institute, Tokio Imperial University, 
pp., with table 


of the Aero- 
April, 1934; 44 
[ A-1] 


and charts. 


Technical Aerodynamics 


By K. D. Wood. Published in mimeograph form by the College of 
Engineering, Cornell University, Ithaca, New York, 1933; about 250 pp. 
[A-r] 

This textbook, intended for use in an undergraduate course in 


Aerodynamics at Cornell University, aims to contribute to the training 
of students who wish to prepare for technical engineering work in the 
design and manufacture of aircraft, with the emphasis on the funda- 
mental principles of mechanics and hydrodynamics 
technical details of construction and operation. 


rather than on 


Histoire, Technique et Variantes de l’Avion-Automobile 
By René Tampier. Published in L’Aéronautique, May, 1934, p. 110. 
[A-1] 
one may 
arrival at a 


An aircraft-automobile 1s 
drive 


defined as a 
garage in the city, unfold its 
and fly. The history, technical details of design and 
and various forms of such a vehicle are discussed in this 


which 
wings on 


vehicle in 
his 
suitable place 


fron 


construction 


article. 
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ORGANIZED TO SERVE YOU WELL 


SEVEN hundred and fifty thousand 
people own the Bell System. Two 
hundred and seventy-five thousand 
operate it. Everybody uses it. 

The Bell System is devoted to the 
task of giving to the American 
people the best possible telephone 
service at the lowest cost consistent 
with financial safety. 

It is a big system for it serves a 
big country. 

It is one organic whole—re- 
search, engineering, manufacture, 
supply and operation. It is a highly 


developed organism in which all 


BELL 


functions serve to make possible a 
nation-wide, interconnected service. 

In the conduct of the business, 
responsibility is decentralized so 
that the man on the spot can act 
rapidly and effectively. 

At the same time, from company 
or system headquarters, he is within 
instant reach of skillful advice and 
assistance as well as material and 
supplies. 

The Bell System means one pol- 
icy, one system, universal service 
operating for your needs with skill, 


speed and courtesy. 
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Recherches Poursuivies au Laboratoire de Physique du Service des 
Recherches de I’Aéronautique, ou en Collaboration avec Lui 


Published in L’Aéronautique, March, 1934, L’Aerotechnique section, 


p. 25 A-1] 

A series of brief rerorts here summarizes the research being carried 
out by the physical laboratory of the aeronaut'c research service, or in 
collaboration with it. Some of the subjects arc: ' thermal conductivity 
of metals; air cooling of metals; the specific heat of oils at high 
temperatures; heating caused by high speed displacement in_ air; 


aviation apparel; high tension magnetos and spark plugs 


Examen de l’Aviation Privée 


By Henri Boughé. Published in L’Aéronautique, May, 1934, p. 90. 


Increasing private usage of the airplane awaits the development not 
of a cheaper vehicle, but of an aircraft and aviation facilities that will 
give the private owner security, satisfaction and pleasure. This opinion 
is expressed in the present summary of private airplane usage. Other 
articles in the same issue on this general topic deal with the piloting 
of touring aircraft, the history of private ownership of airplanes and 
private airdromes. 


Le Sauvetage Collectif dans l’Aviation de Transport 


Published in L’Aéronautique, March, 1934, p. 55. A-4] 


After three years of research on the problem of collective rescue for 
the passengers and pilots of a disabled airplane, a device said to be 
practicable has been developed. It building the cabin of 
the airplane structurally separate from the airplane as a whole, providing 


consists ot 


for the launching of the cabin from the airplane in flight, and of a 
large parachute as a sustaining means. 
Positions de Vol et Figures de Virtuosité Aérienne 
By Gerhard Fieseler. Published in L’Aéronautique, April, 1934, p. 71 
[A-4] 


as the tail spin, inverted flight, diving 
the 
combinations of 


Certain flight positions, such 
and side slip are defined. The author then discusses 
ficures during flight, both the fundamental type 


them less frequently executed. 


formation of 
and 


Contributions a l’Etude et a l’Essai des Parachutes 


By R. Alkan. Published in L’ 


technique section, p. 37. 


L’ Aéro- 
[A-4] 


The research on parachutes here reported is divided into two sections, 
with used and the other with the necessity of 
eliminating the personal factor in testing the launching of the parachute 


{éronautique, April 1934, 


one dealing the fabric 


BODY 


Supplement to Motor Body Designing Problems 


By George J. Mercer. Published by Ware Brothers Co., Philadelphia, 
1933; 45 pp. B-1] 
The author explains that in his previous work, “Motor Body Design 


ing Problems,” no effort was made to include elementary geometrical 


procedure since it was intended to serve as a concise, ready reference 
on body engineering practice for those with experience. To make this 
previous work of greater use than originally intended, the “Supplement” 
has been issued. The first part deals with elementary geometrical 


line of study which the student should pursue, 


geometrical the 
contained in the book. 


to indicate thi 
hen follow elementari 
; 


propiem 


rr mT 
prooiems 


functions which form basis of 





CHASSIS PARTS 


Car Design Trends Call for New Deal in Chassis Construction 


By F. B. von Barenyi. Published in Automotive Industries, April 28, 
1934, p. 518. [C-1] 
The author stresses the advantages of the tubular backbone over the 


panel-type chassis frame, particularly in connection with the widespread 
adoption of independent springing, which, he points out, admittedly 
alls for chassis structures of greater torsional rigidity. 


(Continued on page 


40) 
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BR’ & BECK advanced engineering — the 
development of new and better principles 


in clutch construction—has at all times enabled 





Borg & Beck to meet the exacting demands of 


the automotive industry. 


For 1934, Borg & Beck Clutches have been 
accepted to a greater degree than ever before 


by automotive engineers. 


BECK §& 


Division of 
Borg-Warner Corporation 





BORG 


THE BORG & BECK COMPANY 
6552 South Menard Ave. Chicago, Ill. 
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REQUIRE 34 LESS INSTALLATION SPACE. Overall 
dimensions 29/32” in length, 29/64” in diameter. 
Suppressor screws on spark plug, wire clamps on 
brass stem. Fits +8, 8!/, and 9 plug threads. 
Quickly installed on any make of car. 


Actual 





GIVE MAXIMUM SUPPRESSION. Laboratory life 
tests and actual service prove these midget sup- 
pressors are equal in efficiency to larger Erie types 
in reducing high tension radio interference. Resist- 


ance value changes average less than 6°, after 
50,000 miles of use. 


Actual 





WILL NOT FAIL MECHANICALLY. Alternate 
cooling and heating up to 355° F. while under load 
of 1/44” spark gap produced no mechanical failures 
after 1,000 hours testing. Sealed against moisture, 
engine heat, oil and grease. Spring contact between 
resistor and its terminals prevents open circuiting. 


Erie Type A-1 Midget Suppressors can be furnished at 


any desired resistance value. May we send you further 
data and samples? 


ERIE RESISTOR CORP. 


TORONTO,CAN. ERIE, PA. LONDON,ENG. 
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Theory and Design of Laminated Springs 


By H. S. Rowell. Published in The J. A. E. Journal, April, 1934, 
p. 41. [C-1] 
The author discusses the underlying principles of spring design and 


shows by the results of experimental work the fallacies of some widely 
accepted theories and practices. 


La Dispersion et la Selection de la Lumiere Appliquées aux 
Projecteurs d’ Automobile 


By Altred Monnier and Marcel Mouton. Published in Journal de la 
Société des Ingémieurs de l’ Automobile, March, 1934, p. 2630. [C-1} 


The two authors, engineers of the Yvel lamp company, set forth the 
considerations leading to the development of their lighting system 
the essential feature of which is a diffusing lamp of the corrugated 
type made of glass having the property of absorbing violet, indigo and 
blue radiations and transmitting the green, yellow, orange and red 
radiations with the minimum of absorption. 


ENGINES 
The Engine Indicator—Its Design, Theory and Special Applica- 
tions 


By Kalman J. DeJuhasz. Published by Instruments Publishing Co., 
New York, 1934; 243 pp., illustrated E-1 


lo present the history, theory and construction of the many forms of 


the pressure indicator from its inception to the present day, is the 
purpose of this book as set forth by the author. 
Protessor DeJuhasz in his professional work in educational jnstitu- 


tions, engineering instrument companies and automotive companies and 
in connection with the development of his own high-speed engine 
indicator has had wide experience in this field. His notes collected 


through years of study and research torm the nucleus of this book. 


La Technique du Graissage et les Moteurs d’Automobiles 


By H. Brillié. Published in Journal de la Soctété des Ingénieurs de 
{utomobile, March, 1934, p. 2642. E-1] 
A resumé is given of the theory of oil-film lubrication leading up 
to a description of a device tor use in journal bearings said to assure 
the formation of the oil film, its stability and its high efficiency. The 
technical aspects of the operation of the device are explained and 


esults obtained with it reported. 


The Lubrication of Bearings Provided with Oil Circuits 


By M. H. Brillie. Published in Engineering, April 13, 1934 


34, p. 441. 
[E-4] 

The author refers to a previous paper presented in 1929 1n collabora- 
tion with Dr. A. M. Robb, on the theory of the oil film in the lubrica- 
tion of bearings. Since that time the investigations have been con- 
tinued, particularly those concerning the different conditions in which 
the “partial film’? may present itself, and general formulae applicable 
to that case have been developed 

Th present article gives an abstact of the conclusions of these re- 
earches, together with the practical formulae deduced therefrom, and 
attention is called to a new device and preliminary results obtained 
with it in the laborator 


MATERIAL 


Spontaneous Ignition Temperature of Liquid Hydrocarbons at 
Atmospheric Pressure 


By F. J. Dykstra and Graham Edgar. Published in Industrial and 


Engineering Chemistry, May, 1934, p. 509. G-1] 
Vapor-phase ignition temperatures of a sample of gasoline and of 
n-octane and 2,2,4-trimethylpentane were measured in a glass apparatus 


under a variety of conditions. 


The authors explain that for some given fuel-oxygen-nitrogen mix- 


tures, two types of ignition temperatures can be obtained for the 
same fuel: a low-temperature ignition, practically independent of fuel 
concentration or oxygen-fuel ratio: and a high-temperature ignition, 


temperature varying markedly with variations in these variables. These 
two ignition temperatures are separated by a zone of nonignition. 

In conclusion it is pointed out that ignition of a hydrocarbon fuel 
is a complicated phenomenon, and care should be employed in 
interpreting experimental data. 


(Continued on page 42) 
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Gearine your production schedule for one quality Steel. It is this quality that one-control supervision 
4 of Cold Rolled Strip Steel, and then having that constantly safeguards, permitting no compromise 
\- quality vary from one shipment to the next, is “‘like with one high standard of uniformity. Back of this 
h 
le throwing a monkey wrench into the quality assurance is service ‘‘insur- 
‘| machinery.’ How can you guard ance” that protects against costly 
d : ’ j 

against this lack of uniformity that delays. Furnished in coils or cut 

increases unit costs, multiplies re- lengths—in all widths, tempers, 
m jections. The answer is: specify thicknesses, gauges and finishes to 
, American Quality Cold Rolled Strip meet any need. 
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| RECISION —as the term defining the 
| characteristics distinctive of NORMA. 
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those qualities which reveal themselves | 


ge in higher anti-friction efficiency, greater 





| | speed-ability, better performance, longer 


life, fewer replacements, improved pro- 





These 


tre the definite and 
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The Corrosion and Protection of Magnesium and Its Light Alloys 


By Guy D. Whitby. Published in The Journal of 
The Royal Society, May, 1934, p. 413. [G-1] 
Since a 
parts 


Bengough and L. 
Aeronautical 
principal use ot 
which are 


magnesium alloys is 


for aircraft and motor 
the atmosphere, either in the presence o1 
liquid fuels and lubricating the work of 
mainly with the corrosion effects of the 
reinforced with sea-water spray. 

The work which forms the paper was carried out for 
the Corrosion of Metals Research Committee of the Department of Scien 
tific and Industrial Research. 


¢€ x posed to 


absence of oils, these authors 


has dealt atmosphere, usually 


basis tor this 


Light Alloys for Aeronautical Purposes with Special Reference to 
Magnesium 


By Leslie Aitchison. 
May, 


Published in The Journal of the Royal Aeronau- 


tical Society, 1934, p. 352. [G-1] 

Alloys rich in magnesium and those aluminum alloys which possess 
definitely useful properties in consequence of the presence in them of 
certain relatively small proportions of 


magnesium, are considered and 
are provided as a service to the aeronautical 
engineer for use in comparing the relative importance and value of the 


magnesium alloys made available to 


data of a fundamental type 


him commercially. 


Ethyl—Some Information on the Use and Advantages Gained 


by the Employment of Tetraethyl Lead in Fuels for Aviation 
Engines 


By F. R. Banks. Published in The Journal of the Royal Aeronautical 
Society, April, 1934, p. 309. 


; 
|G-1 } 
explains that his paper is an effort to present as complete 
as possible on the subject of anti-knock 
misconceptions which some may 
behavior of tetraethyl lead. The paper is 


comprehensive and includes reference to the work of the Cooperative Fuel 
Research Committee and its 


The autho1 


information 


a much discussed 


material and to endeavor to dispel any 


have regaiding the 


use and 


subcommittees 


Nouvelles Recherches sur [Utilisation des Combustibles dans les 
Moteurs Diesel 


By Fr. s, Jan.-Feb., 
1934, p. I. G-1} 
The lack of standardization of Diesel fuels or even of 


such fuels is attributed to the 


Sass. Published in La Revue des Combus-Liquide 


agreement on 


the desirable variety of fuels 


qualities of 


ind engines in use. Specifications for Diesel fuels and their defect 
re discussed, and a review is given of the theory of Diesel fuel 
ymbustior 1d of research on ignition lag 
Richtige Werkstoffwahl im Maschinenbau 
By Max Schmidt. Published in Sparwirtschaft, March, p. 65; April, 


934, Pp. 103. [G-1] 


a guide to assist the engineer in making a correct selection 
shee 
, 


mon he large variety of alloy steels, the 
rroperties, the effect of 


ng elements. He then cites a tew 


author compares these as to 
treatment and of the different alloy- 


pecial cases of steels used where high 


rature affects the stresses involved. 


Die Verwendung von Aluminium im Kraftfahrzeugbau 


B Roland Sterner 


Anische Zeit 
[G-1] 
forth 
automotive con- 


Rainer Published in Automobilte 

hrift. April 25, 1934 

that the 
1] + 

will significantl 


truction, the 


Predicting efforts at weight reduction now being put 


increase thc usage Ol iluminum in 


author 


gives the composition, heat treatment and field of 
application of some commercial aluminum alloys and draws up an 
imposing list of automotive parts for which aluminum alloys may be 
u ed 


MISCELLANEOUS 


Les Nouveautés Industrielles en 1934 


in I 


Outstanding 


Published Technique Moderne, Mav 1, 1934. [H-4] 


3 [H-4 
industrial developments during the first 1934 
in this introductory article and covered more fully 
in subsequent treatises in this dealing with metals, production 
quipment, hand and machine tools, foundry practice, internal-combus- 
tion engines, electro-technique, welding, 
metal protection 


quarter of 


briefly indicated 


issue 


pumps and 


compressors and 


(Continued on page 46) 
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ANTAM QUILLROLLERS 


OR 
DIESEL ENGINE WRIST PIN 














BEARINGS MANUFACTURED BY BANTAM FOR DIESEL 
ENGINES, AUTOMOBILES, AIRPLANES AND TRACTORS 


The success and complete acceptance of Bantam Quill Rollers in 
Automotive Transmissions, Universal Joints, King Pins, Independent 
Spring Mountings and Diesel Engine Wrist Pins; is due to accuracy, 


finish and rigid adherence to the most exacting metallurgical standards. 






Trade Mark 
Reg. U.S. 
Pat. Off. 


THE BANTAM BALL BEARING CO. 


SOUTH BEND, INDIANA 


BOSTON CHICAGO YOUNGSTOWN DETROIT HOUSTON NEW YORK NEW ORLEANS 
PHILADELPHIA PITTSBURGH ROCHESTER,N.Y. ST.LOUIS SEATTLE TOLEDO WASHINGTON, D.C, 





ONE OR A HUNDRED MILLION e 1%” TO 60” 
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WARNER 


Fe MANY YEARS, Borg-Warner’s constituent companies had been gath- 





ering experience, digesting it thoroughly, and endeavoring to translate 
that knowledge into fine, dependable products. The cooperation, through 
Borg-Warner, of all these individual experiences and efforts, has made 


even greater achievements possible. 


Borg-Warner and its constituent organizations will continue to give re- 
sponsible service to the automotive industry, feeling that this policy has 


been justified by the increasing acceptance of Borg-Warner products. 
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BORG-WARNER CORPORATION, 310 SOUTH MICHIGAN AVE., CHICAGO, ILL. 


The Borg & Beck Company 
Chicago, Illinois 
Clutches 
Borg - Warner International 
Corp. Chicago, Illinois 
Export 
Borg Warner Service Parts 
Co. Chicago, Illinois 
Jobber Parts Service 
Detroit Gear & Machine Co. 
Detroit, Michigan 
Transmissions - Free Wheeling Units 
Ingersoll Steel & Disc Co. 


Chicago, Ill. * Newcastle, Ind. 
Clutch Discs - Laminated Stainless 
Steel Forgings and Stampings 


INGERSOLL 


STEBtLS 


CONSTITUENT COMPANIES 
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BORG WARNER 


SERVICE PARTS CO. 


Long Manufacturing Co. 
Detroit, Michigan 
Radiators - Grilles - Clutches 
Marvel Carbureter Company 
Flint, Michigan 


Carbureters 


Mechanics Universal Joint Co. 
Rockford, Illinois 


Universal Joints 


Morse Chain Companv 
Ithaca, N.Y. Detroit,Michigan 


Timing Chains - Power Drives 


Y 













Dezrey 
TRANSMISSIONS 
ce TreorrTr ecanne © MACGCHIN co 





Norge Corporation 
Detroit, Michigan 
Electric Rollator Refrigerators 
Broilator Stoves - Washing Machines 
Rockford Drilling Machine Co. 
Rockford, Illinois 
Power Clutches - Automotive Clutches 
Drilling Machines 
Warner Gear Company 
Muncie, Indiana 
Transmissions - Differential Gears 
Free Wheeling Units 
Wheeler-Schebler Carburetor 
Co. Flint, Michigan 


Carburetors 
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INSERT IN ANY DRILLED 
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OR PUNCHED HOLE 











assembly 
costs cut to the 
lowest limits — 


Reamer and tap breakages eliminated 
—labor costs reduced and a perfect 
locking contact which is more shake- 
proof against vibration than screws or 
studs. 


NO REAMING 


NO TAPPING 


Simply drill a hole and 
drive home the pin 


Write for full technical details and par- 
ticulars of the many types and sizes. 
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47-18 37TH STREET 
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MOTORCOACH 
The Design of Public-Service Bodywork 


By \ ] Romer 
p.- I¢ 


Published in The I. A. E. Journal, May, 1934, 


J-1] 
been in general use for a 
s to allow the design to become stabilized to 


for definite practices to 
mittee was set up by 


Believing that 
sufhcient 


motorcoac he S hav e 


now 
number of year 
some 


extent, and become established, a com 


a group of operators in Great Britain to investigate 
this matter A questionnaire was circulated to 


some twelve important 
companies, 


touching on the leading features of design, and the replies 
revealed complete disagreement in regard to such matters as the best 
position for the entrance door, the type of entrance door, the class of 
vehicles which should be 
type 
trom 


fitted with opening roofs, the number and 
of drop windows required, the design of tl 


he cab, the materials 
which the main body panelling should be constructed, method: 


of ventilation, the 


amount and location of luggage accommodation 
required, the type of indicator fittings and the necessity for interior 
heating. 
Le Salon de l’Automobile de Berlin (8-18 Mars 1934) 
By G. Delanghe Published in Le Génie Civil, May 5, 1934, p. 292 
[L-1] 
The increase in the number of exhibits from 209 to 510 is concrete 


evidence of the economic importance of the 
show, which, in the opinion of the 
of the rebirth of the 


patronage. No less 


1934 German automobile 
author, was a solemn manife 
industry under gove 


important and 


tation 


German automotive 


rnmental 
significant 


were technical 


novel 


Welche Anspriiche Miissten an einen von der Industrie Gemein- 
sam Erzeugten Volkstyp Gestellt Werden Konnen? 


By Heinz E. Erblich. 
April 10, 1934, p. 184. 


Published in Automobiltechnische Zeitschrift 
[L-1] 
Cheap to produce and to operate, with a small engine and low 
weight—these should be the principal in the design of an 
automobile to offer to the general German buying public, 
the analysis here made. The proposed vehicle 
fall in the 


cal 
objectives 
according to 
should not necessaril\ 

small car class, but good-looking, complete 

vehicle, with a high quality of construction, material and performance 


should be a 


L’Application des Essais en Soufflerie au Probleme de la Résist- 
ance Aérodynamique des Vehicules 


By M. Giqueaux. Published in Journal de la Société 


té des Ingénteurs 
de l’Automohile, Feb., 1934, p. 257 L 


] 
I | 


After justifving the wind tunnel as_ the 


means for measuring the 
wind 


vehicles, the author describes a new 
elliptical wind tunnel, explains three methods for simulating ground 


effect and gives some results obtained from tests with locomotives and 
railcars. 


resistance of automotive 


La Résistance de l’Air et l’ Automobile 


By M. Andreau. Published in 


Soc 1€tE 
de l’Automobile, Feb., 


Journal de la des Ingénieurs 


$034, Dp. 2577. | L-1 | 
Director of 


1 | 
aescrides 


with 


aerodynamic tests for the 
tests there made on 


combinations ot 


Chausson factory, the author 
Delage cars, using various bodies 
fenders, headlamps and so forth. The 
tests were made to determine, first, the unit coefficient of air resistance; 
second, the distribution of pressure and third, the effect of cross winds 
on general operation and _ stability. 


some 
various 


TRACTOR 


Le IV® Concours International d’Appareils Chasse-Neige du 
Touring-Club de France (I*—4 Mars 1934) 


By Jacque: 


Vy Thomas. 
p. 285. 


Published in Le Génie Civil, March 31, 1934, 
[M-1] 

In the Fourth International Competition for Snow Removing Machin- 
ery, the entries were divided into two classes, light heavy, the 
latter being further subdivided into two classes. Descriptions are given 
of the 11 vehicles which participated, the results of the tests are reported 


and suggestions made for further improvements needed in this field 


and 


(Concluded on page 45) 
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AA Cpood ott seal 


IS ESSENTIAL TO EFFICIENT 
: ‘sre rscune wonser BEARING PERFORMANCE 


u- 
rately formed to correct inside diameter 
and taper — the only element which can 
come in contact with the shaft. 

















WIPING LIP effectively prevents passage of 
lubricant or the entrance of foreign matter. 






TENSION SPRING exerting pressure at 
wiping edge holds packing member on the 
shaft and automatically takes up any 
wear. Shaft contact is thus maintained 
even with shaft misalignment. Spring 
tension scientifically developed for 
speeds and pressures of the individual 
te application. 


al OUTER CUP encloses the entire as- 


sembly in one solid unit for a close 
press fit into housing assembly. 





n- 
/ INNER SHELL carries sharp bosses 
1] which penetrate the leather of the 
packing member to prevent its rota- 
ar tion with the shaft—an excluisve fea- 
an ture of the “‘Perfect’”’ Oil Retainer. 
To 
ih 6 
: LUG on the cover washer drops into 
a notch in the inner shell to further 
prevent rotation of internal members. 
st- 
4 INNER SHELL properly spaces cover washer 
I | and the flange of the packing member to per- 
he mit free action of the tension spring. 
Ww 
nd 8 
nd FOOT OF INNER SHELL positively tlamps 
flange of packing member in the outer cup. 
rs Every element illustrated here is manu- 
Vy factured by the Chicago Rawhide Manufacturing Company in 
* its own plant and under its own complete control. 
he This seal is used on 89% of all automobiles and trucks built 
a. : — in this country and throughout the machinery industry where 
( ro) O good bearing practice prevails. 
/ tC? Cau 12 Specify Chicago Rawhide “Perfect” Oil Retainers where long, 
economical bearing service is desired. 
du 





" THE CHICAGO RAWHIDE MANUFACTURING COMPANY 
a 1309 ELSTON AVENUE - + CHICAGO, ILLINOIS 


53 YEARS MANUFACTURING QUALITY MECHANICAL LEATHER GOODS EXCLUSIVELY 
NEW YORK PHILADELPHIA PITTSBURGH DETROIT CLEVELAND CINCINNATI BOSTON 
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NOISE PROBLEMS SOLVED 
BY BURGESS ENGINEERS 





ACOUSTIC DIVISION 
Madison, Wisconsin 


Burgess engineers have been studying noise reduc- 


tion for over |4 years. 


The acoustimeter, one of the first sound measuring 
instruments, was developed by our affiliated re- 


search organization, C. F. Burgess Laboratories, Inc. 


Our staff of experienced sound technicians is con- 
stantly at work on silencing problems and the 
Burgess Laboratories have all of the facilities for 


analyzing objectionable noises. 


Why not use the specialized experience and 


facilities of this organization for solving your 


sound problems? 






MUFFLERS 
SILENCERS 
AIR CLEANERS 5 
SOUND ABSORBING MATERIALS 


BURGESS BATTERY COMPANY 


ACOUSTIC DIVISION 


542 New Center Bldg., 
DETROIT, MICHIGAN 


MADISON, 
WISCONSIN 
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AIRCRAFT 


A Propeller-Vibration Indicator 


By Hugh L. Dryden and L. B. Tuckerman. 
of Standards Journal of Research, May, 1934, Pp 


Published in the Bureau 
[A-1] 

It is believed that fatigue failures of aircraft propellers, which occa- 
sionally occur, are due to resonant vibrations of the propeller or the 
propeller-engine assembly. This paper instrument to be 
mounted on the the engine shaft for determining the engine 
speeds at which dangerous vibrations occur. 


. 537- 


describes an 
end of 


Speed and the Economics of Air Transport 


By Major F. M. Green. Published in The Journal of the Royal Aero 
nautical Society, June, 1934, Pp. 449. [A-4] 


Consideration is given to a logical basis for determining the most eco- 
nomical speed of flight. The methods discussed are engineering rather 
than strictly scientific. Much of the data used is the result of experience 
in design and many of the figures on which the results are based are 
derived from current practice. The author has not attempted to give an 
exact answer to the general question, viz., what is the most economical 
speed of flight, but rather to give an account of the method he has used 
in order that one can for himself calculate the economic speed of oper- 
ation, using one’s own knowledge and experience in making the assump- 
tions necessary to the method. For the benefit of those less experienced, 
the author has included a number of tables showing the economic speed 
of flight for the estimation of which he used figures that agree with the 
best known current practice. 


MATERIAL 


Flow of Petroleum Lubricating Greases 
Dependence of Apparent Viscosity on Temperature, Rate of 
Shear, Oil Viscosity, and Soap Content 


By M. H. Arveson. Published in Industrial and Engineering Chem- 
istry, June, 1934, p. 628. [G-1] 


Petroleum lubricating greases, the author explains, are dispensed and 
used as lubricants under a variety of conditions in which the factors 
determining the flow characteristics are of primary importance. 

Data are given at 77°, 50°, 25°, and o° F. on a variety of greases 
using a constant-shear viscometer. 

All of the data on greases containing calcium mixed-fatty-acid soap 
have been correlated into one general curve, in which the viscosity of 
the oil in the grease at the temperature in question, the soap factor K 
(determined primarily by the soap content), and the rate of shear are the 
primary factors determining the apparent viscosity of the grease. A rela- 
tively small correction is required for the effect of temperature on the 
soap factor. The agreement between the point data and the general 
curve is shown in the figures. 

A mechanistic conception of grease structure and its behavior during 
flow is presented. The inability of Bingham’s equation to apply to the 
data is demonstrated. 


Peroxides in Gasoline 
Peroxidation in Relation to Gasoline Composition 


By J. C. Morrell, C. G. Dryer, C. D. Lowry, Jr., and Gustav Egloff. 
Published in Industrial and Engineering Chemistry, June, 1934, p. 655. 
[G-1] 
In the work already presented (reviewed in the June issue of Tue 
JOURNAL), it has been shown that cracked gasolines react with oxygen 
to form peroxides and other products, notably gum. To show to what 
components this reactivity is due, two methods of attack were followed: 
(1) The properties of the gasolines were determined after removal of 
conjugated diolefins and again after elimination of all olefin hydrocar- 
bons; (2) the oxidizability of a number of pure hydrocarbons was 
studied by testing the hydrocarbons singly, blended with one other, and 
blended with gasoline. 
The authors present the following conclusions: 
1. The tendency of cracked gasolines to react with oxygen and form 
peroxides is attributable in part to conjugated diolefins and in part to 
other olefinic hydrocarbons. 


Removal of both produces a product ex- 
tremely resistant to oxidation. 


2. The tendency of olefins to form peroxides and also gum differs 
widely among different members of the series, and with any given olefin 
is greatly influenced by concentration. A gasoline may contain a high 
concentration of olefins and yet be very resistant to oxidation. In regard 


to gum formation, these those of Flood, Hladky, and 
Edgar. 


results confirm 


3. Diolefins and olefins present together form more peroxidic com- 
pounds and more gum than when present singly in the same concen- 
tration. 

4. Under the conditions employed, the oxidation of paraffins, cyclo- 
hexane, and aromatic hydrocarbons is zero or negligible. 


Behind the Scenes 


With the Committees 


Highways Research 


URING recent months the Highways Research Sub 


committee has 


with the research 


staff of the Federal Coordinator of Transport, con 


been cooperating 
tributing such information as may assist the latter in formu 
lating a policy of highway utilization. 

Turning-direction indicators have also received consider 
able attention and a letter has been addressed to the chair 
man of the Lighting Division ot the Standards Committee 
summarizing the Committee’s comments on the specifications 
tor testing turning-direction indicators developed by the 
Lighting Division. 





Approval of the Research Committee has been given fot 
publication of a statement outlining the consensus of opinion 
in the Highways Subcommittee with regard to the use of 
turning-direction indicators both from the viewpoint of high- 


way utilization and equipment employed for accomplishing 
the purpose. 


Extreme-Pressure Lubricants Research 


OLLOWING the development, at the Bureau of Stand 

ards under the sponsorship of the Extreme-Pressure 

Lubricants Research Subcommittee, of a research ma- 
chine for testing the load-carrying capacity of extreme-pressure 
lubricants, several members of the Committee cooperating 
with the Chairman undertook the construction of a small 
machine with fewer controllable variables which it was ex- 
pected could be built at a lower cost. A small machine of 
this type was constructed in the shops of the Studebaker 
Corp. Cost estimates were obtained, and a series of tests run 
at the laboratories of the Studebaker Corp., Standard Oil Co. 
(Indiana), General Motors Corp., and the Standard Oil 
Development Co. At each of these laboratories members of 
the Committee conveniently located were invited to inspect 
the machine and witness The machine later 


tests. was 





exhibited at Saranac and a hlm showing its method of opera 
tion was exhibited at the Bearings and Lubrication Session 
on June 20. 

Results obtained in the preliminary tests were discussed at 
the meeting of the Committee on June 20, and while they 
were sufficiently encouraging to justify further development 
of the machine, a number of changes were considered desir- 
able before additional machines are made available to mem- 
bers of the Committee who may wish to participate in a 
cooperative program of load-carrying capacity tests which is 
being formulated by a special subcommittee. 

Re-design of the small machine is in progress, cost esti- 
mates for its productign when completed will be secured and 
circulated to the Committee together with those available on 
the Bureau of Standards machine will provide members of 
the Committee with information from which to determine 
which type of machine they wish to purchase. 


Front-Wheel Alignment Research 


PROPOSED code of basic instructions for wheel align- 

ment has been formulated by several members of the 

Front Wheel Alignment Research Subcommittee. The 

first tentative draft has been revised in accordance with com- 

ments by the Committee and is now before the group as 
a whole for further consideration. 

Chairman B. J. has continued the collection of 
wheel alignment specifications in passenger cars, trucks and 
buses. The compilation for 1934 models will soon be com 
pleted. 


Lemon 


Ignition Research 


HE Ignition Research Subcommittee which is in process 

of organization held its first meeting during the So- 

cietys Summer Meeting at Saranac Inn and heard a 
progress report on the experimental research at the Bureau of 
Standards on this project. 

The undertaking was made possible last September by a 
contribution of the AC Spark Plug Co. and it is being 
carried out under the joint sponsorship of the Bureau of 
Aeronautics of the Navy Department and the Society. 

The program to date has been concerned with the aviation 
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spark plugs. Mica spark plugs submitted by the leading 


makers of aviation plugs are being tested as to touling and 
pre-ignition characteristics, and heat transter between the shel! 
and the center electrode is being studied. For engine tests of! 


pre ignition a 


water-cooled variable 


Conipre $s10nh enyine, a 


glycol-cooled fixed-compression engine, an air-cooled moto 
cycle engine and a high-speed outboard marine engine hav« 
been tried. 


An extension of this investigation to other types ot spark 


plugs and the development of some standard method ot 
specifying the relative “coldness” of spark plugs is now 


under consideration. 


Crankease Oil Stability 


HE special committee appointed last October by the 


Stability 


vassed more than a hundred equipment and 


Crankcase Oil Research Subcommittee can 


ubricant 
manufacturers and commercial operators to obtain an unbiased 


appraisal ol the 


importance trom the service 


standpoint of 
the problem ot crankcase oil stability. 
In a to the Crankcase Ol1l 


at its meeting on 


report Stability Subcommittec 


] 


June 21, this 


that a caretul 
analysis of replies from 25 sources of intormation throughout 


group states 


the United States indicates that the 


majority 1S ol the definit« 


opinion that the problem is one requiring immediate atten 
tion, particularly trom the point of view of development ot 


] + 
necessary facilities Or 


evaluating oils from the point of 
] 
view of tendencies to crankcase sludge formation, ring stick 


ing, acidity, and viscosity increase. 
The future procedure 
. | | R 
was approved by the Subcommittee and in turn by the Re 
search Committee, 


report with recommendations tot 


and the special group is being continued 


I 


with instructions to formulate a tentative research program 


Riding Comfort Research 


HE importance of continuing the riding comfort 


research under Society sponsorship was torcibly brought 
out in discussion and written statements submitted at 


the Riding Comfort Research Subcommittee meeting on 


June 109. 


SINCE YOU CUT THE 
TOP OFF - ITS 
MUCH MORE 
COMFORTABLE 
ON MY , 
HEAD ; 









\s a means of clarifying any ambiguity which may exist 
concerning what is involved in the riding comfort measure 
] 

ment problem, it was resolved to formulate a fundamental 


definition which will in fact be a performance specification 


to be met by all acceptable means of measurement. 
The need for correlation of the “human element” portion 


of the problem, as developed by the work of Dr. F. A. Moss, 


with the “mechanical element’, as brought out in other 


phases of the work accomplished to date, was emphasized. 
The Committee, largely through its chairman, Ray W. Brown, 


Vol. 35, No. 2 


ot the Firestone Tire & Rubber Co.. ts contacting with persons 


ind organizations believed to be 


interested to 
whether the suggested correlation work is ot sufficient impor 


ascertain 


tance to justify general participation and financial support. 


\ compressible seat-cushion method ot measuring the torces 
to which the motor car passenget 


ind demonstrated by M. L. Fox, 


Ground, at th Meeting 


is subjected was explained 


General Motors Proving 


Summet! 


Safety Glass for Viotor Vehicles 


OR several years the 


passenger-car division ot the Stand 


ards Committee has felt the need tot 


a uniform specifica 
tion tor methods of test for satety glass used in motor 
ehicles. 


Little could be accomplished, however, because Ol 


the rapid development ot this product and the more recent 


introduction of the 


so-called heat-treated or 


case-hardened 
1 3 : 

rlass. This proyect Was recently taken up under the 
Standards 


American 
\ssociation procedure and a 


I 


Sectional Committe 
‘ ppointed 


and 


to dratt a code tor tests tor 


specihcations 


é : 
itety glass, due to the present need in the automobile in 


fustry 


For uniformity ot practice 1n the manutacture and in th 


use of this glass, largely because of regulatory action taken 
by the states, a subcommittee ot the Sectional Committee, on 
both of which the Society 1s well reé presented, has been rapidly 
developing test specifications tor the arious types of satety 





In order to assure the motor vehicle manutacturel ample 


opportunity to be 


familiar with this code in its 


formative 

1 
fully 
ind subcommittee, the S.A.E. 


stages and with the 


to cooperate sectional 


committee 
\dvisory Committee on Satety 
Glass organized under the auspices of the passenger-car divi 
sion of the S.A.E. Standards Committee, representing 11 pas 


senger-car manufacturers, 4 truck and bus manutacturers and 


2 body manutacturers who have reviewed the 


dratt codes 
and passed along the recommendations to the subcommittee 
ol the 


section. It is probable that the completed dratt of 


this code will be available soon for review by the entire auto 
motive industry before its final approval as an 
Standard Code. 


American 


\utomotive Storage Batteries 


NE of the more important revisions in S.A.E. Stand 
ards to keep abreast of current car designs is that 
for motor vehicle storage batteries. The new specifica 
tion includes four general types of batteries for use in pas- 
senger cars as well as types for use in motor trucks and in 
motorcoaches. At a special conference at Saranac Inn, N. Y., 
on June 17, just prior to the S.A.E. Summer Meeting, an im 
portant side step was taken by eliminating the 20-minute 
ratings that were a carry-over from earlier practice and are 
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now superseded by the 300-ampere, zero deg. fahr. standard 
rating. An important addition to the standard is notes and 
instructions and a description of the necessary apparatus to 
provide uniform equipment and methods for testing automo 
tive storage batteries. 


C.F.R. 1934 Road Tests 


SECOND series of cooperative road tests, under the 
direction ot the Cooperative Fuel Research Steering 
Committee, was started on July 9 at Uniontown Hill, 


’a4. These tests have been undertaken, first, to determine the 





degree of correlation which exists between laboratory knock 
ratings of representative tuels by the “Tentative Method of 
Test for Knock Characteristics of Motor Fuels” (A.S.T.M. 


Designation: 1357-331) and ratings of the same fuels in cur 


rent models of cars on the road; and second, since cars differ 
considerably in the ratings given to sensitive fuels, to help 


suggest how the difhculty of depreciation may be overcome. 


throw | 


ight on the specific reasons for these differences and 

The Committee is gratified to have four foreign participants 
in the tests: R. Stansheld, Anglo-Persian Oil Co., Ltd., and 
C. H. Sprake, Anglo-American Oil Co., Ltd., both delegates 
from the Institution of Petroleum Technologists of England; 
Claude Bonnier, Chef du Service des Essais, delegate of the 
French National Office of Liquid Combustibles; and L. Hell: 
well of Imperial Oil Refineries, Ltd. of Canada. 

Eighteen United States organizations, including the Bureau 
of Standards and Yale University, are actively participating 
in the tests. The Society's Council granted a special request 
of the C.F.R. Committee to make available the services of 
C. B. Veal, S.A.E. Research Manager and Secretary of the 
C.F.R. Committee, in order that he might undertake the 
secretariat of the test project and serve the Committee in the 
same capacity as he did during the 1932 road tests. 


Motorboat Shaft and Wheel Hubs 


OME years ago the Motorboat Division of the Standards 
Committee developed standard propeller shaft ends and 
propeller bores for motorboats, shaft sizes *4 in. to 3 in. 

The division this year reviewed this old specification and has 
reported a revised specification that is more complete and 
covers the types used for shafts up to 8 in. diameter. 


Research Executive Committee Formed 


S previously reported in the Journat the Society’s 
Council at its March 14 meeting created a Research 
Executive Committee to be under the chairmanship of 

the chairman of the Research Committee and to include in its 
membership the chairmen of various groups falling within 
the scope of the Society’s research work. 


The need tor a small working group, to decide matters 


of procedure in connection with the research work at more 
{requent intervals than it is practical for the entire Research 
Committee to come together, has arisen as a result of the 
growth of the Research Committee and the expansion of its 
activities, through an increased number of projects and sub 
committees, increasing both the size ot the Committee and the 
detail involved in carrying on the projects. 


The Executive Committee at its first meetings at Saranac 


Inn on June 17 and 18 outlined a general policy and pro 
cedure to be further developed as a result of study and dis 


cussion by its members. 


Reflex Reflectors Specification 


FTER a rather long series of tests conducted jointly 
with the Illuminating Engineering Society and with 


the cooperation of state regulatory officials, a more 


complete and up-to-date specification has just been adopted 
by the Society in a revision of the present recommended 
practice of the Standards Committee appearing on p. 604 
of the 1933 S.A.E. Hanpspoox. The present changes are in 
the photometric requirements and procedure in testing. The 





complete new specification will be issued in the new supple- 


ment to the S.A.E. HanpBook mentioned elsewhere in these 
columns. 


Supplement to 1933 S.A.E. Handbook 


NUMBER of revised or new S.A.E. Standard specifica 

tions will be published in a supplement to the 1933 

edition of the S.A.E. Hanpsook, that is now in the 
hands of the printer. Among these specifications the more 
important revised ones include, automotive storage batteries, 
automobile electric headlamps including the asymmetric 
type, a new specification for reflex reflectors for use on the 
tail-end of trucks and buses and extensive revisions in the 
brass, bronze, copper and aluminum specifications. A new 
standard of major importance is that for twist drills sizes 
1/64th to 4 in. inclusive which represents a very substantial 
reduction in the previous number of drills of this range 
ot sizes. 


S.A.E. Production Meeting Coming 


HE Production-Activity Committee announces that an 

S.A.E. Production Meeting will be held in Detroit on 

Oct. 10 and 11. The program includes a cutting-oil 
session, a dynamic-balancing session, a broaching-practice ses- 
sion, and a production dinner with the Detroit Section co- 
operating. A speaker of national prominence in production 
will be on the Dinner program. The Committee will an- 
nounce the full program at a later date. 
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A Critical Study of Car Design and Performance 


( ntinued 


that when operated without the special cooling, it was neces 


sary partially to close the throttle to prevent detonation. 


Greater output will be possible if these phases can be accom 
plished commercially. 

Aluminum heads and/or higher compression ratios have 
shown a lowering of the exhaust temperature and the exhaust 


valve would beneht thereby. 


lenition 


The new AC 10 mm. spark plug has been brought out duc 


to its better temperature stabilizing ability and facility in 


keeping its insulator cleaner from carbon. The initiation of 


combustion is being carefully studied and it is probable 
that some of our recent theories will be changed. In some 
heavy duty bus service, two different plugs are used in each 
cylinder, a type D-8 AC plug being used opposite the intake 
valve and a D-4 (cooler), opposite the exhaust. Such a 


practice may be reflected into the future passenger car cnyine 
ot high output. High speed miss has been traced to stagnant 


vas al the plug points Considering the wid ariations 1n 
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Fig. 8—Piston Ring Tests for Oil Consumption and 


Blow by 


; , , 
speed, turbulence and stratification vary widely and the two 


plug construction will partially overcome this condition 


Ignition timing tor high compression engines 1s mot 
critical than for those with low compression. Some manu 
facturers permit a maximum variation in the distributor of 


1 or 2 deg. from the predetermined timing curve yet permit a 
backlash ot 


would bear improvement 


10 to 12 deg. in the distributor drive. This phas 


The rough surface of the plug electrodes permits the spark 


The 


gap space, 


to jump the gap at a lower voltage. point discharges 


the making it a 


better conductor. Since it is impossible in service to keep th 


trom uneven surface 10n1Z¢ 
points rough, a recent German patent to Bosch excites interest 


The electrodes are formed from a mixture of metals having 


high and low volatilizing temperatures, the more easily melt 
ing element being consumed while the other remains un 


attacked resulting in crater-like depressions 


Carburetion 


cold-air intake provides air at 


full throttle running 
part throttle Lue to the ck 


The Cadillac 
inlet 


the carburetor 


about 100 deg. cooler at ind 


the difference would be less at 
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m P 


4 


creased air velocity. 


\t idling there would be practically no 


difference. Assuming an outside temperature of 50 deg., the 


the | 


| 
under hood woul 


temperature around carburetor inlet d 


be about 160 deg., the temperature rise through the cold-air 


intake being about 10 deg. The au entering the carburetor 
will have a de; Without the cold-air 


intake the absolute temperature would be 619 deg. and with 


d* 


te mperature ot 600 


it 519 deg. The theoretical density would be increased 16 per 


cent. Fitteen per cent would be 
The 


at the peak over the 1 


a sate hgure allowing tor re 


strictions in the piping. 1934 V-12 shows an increase ol 


29 hp. )33 or a gain ot 23.6 per cent 


It might be assumed that a difference of 8.6 per cent is due 


lo the high I Compression which however has been mad 
partly possible by increased octane rating of the fuel and 
because of the cooler air used 

Pests at the Standard Oil Development Co. indicate that 


number of the 1934 cars are designed up to the limit which 


| | 
s permissible lor 70 octane gasoline. 


\s a result carbon knock 
, 


ippears sooner alter eaning the engine than in some of th 


; 
previous models. The accumulation of carbon ts a problem in 


: , 1 , ' 
high compression engines [he coating Of low thermal con 


the combustion chamber walls increases 
the 


ignition. 


ductivity on surlace 


volumetric efhiciency and 


| Jur 


temperatures, lowers 


pe rmiut 


ind self small clearance vol 


detonatior to the 


the 


ume, compression ratio is increased by the accumulation 
[he injection of a carbon binder solvent which has only been 
used on a few models in the past, looms as a future necessity 


Slower and lighter accumulation of carbon deposits have been 


{ with deserve 


oui iluminum heads and they 


consideration 
on this ISsuc 


lo those interested in tuel utilization, Fig. 10 is offered 
vhich shows the heat balance ot a small 8-cylinder engine 
in the laboratories ot the Ethyl Gasoline Corp. It is interest 
ng to note that high compression engines show a greater 
percentage of the fuel energy being converted into power 
leaving a smaller amount tor dissipation in the exhaust and 
ooling systems 


Chere has been a great deal of interest in supercharging 


and the ability of the rotor to break up the tuel particles 1S 


ery benehcial particularly in cold Wi 


Starting in expect 
ts turther idoption 
Electrical Equipment 
Increased generator output 1s one ol the features of the 
yeal and it has been necessary to step up the performance 
without resorting to larger sizes. What has been accom 








’ Brake M ffect ve 
dressur er cent 


+ 


< 








Fig. 9 


Effect 


of Cooling of Piston and. Ex- 


\ alve 


Abnormal 
haust 


Pe 


CAR DESIGN AND PERFORMANCE 37 


plished along this line is disclosed in Fig. 11 which gives a 
performance curve ol the 4/72 iM. Auto-Lite generator, type 
GAR. The output is given both hot and cold with ventila 
tion and also the same type generator without it. The cold 
curve is the performance at room temperature or approximate- 
ly 74 deg fahr. The hot curve is taken at maximum tempera 
ture with the generator running in dead air. This is much 
hotter than any normal under-hood temperature. 

The extreme weather of the last winter brought cold 
weather starting failures and their correction into great prom 
inence. Thanks to the educational work inaugurated by the 
Lubricants Division, the public became familiar with the 
new 10-W and 20-W oils. The important phase of the use 
of light oil is not the increased cranking speed but the re 
duced friction hp. which ideally should be lower and _ prac 


tically not much higher than the developed engine hp. so 
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Fig. 10—Effect of Compression Ratio on the Heat Bal- 
ance of an 8-Cylinder Engine 


that it will continue to run after the first explosion. The 
friction hp. of some of the later engines with small cylinders, 
tight-fitting rings and tight bearings has not received enough 
attention on the score of low temperatures. Fig. 12 shows the 
friction and developed hp. in tests conducted for the Eclips« 
Machine Co. of a 34% in. x 3% in. 8-cylinder engine that had 
seen several thousand miles of service. The tests were made at 
o deg. tahr. and the developed hp. is shown by the full line. 
The broken lines show the friction hp. of the engine using 
S.A.E. 20 oil, S.A.E. ro oil, and S.A.E. ro oil diluted with 
10 per cent kerosene (about the equivalent of 10-W). If the 
friction hp. is held down, no difficulty is experienced with 
failure of the engine to continue running after the first 
explosion. The high friction hp. which cancels the developed 
hp. is also responsible for making the Bendix pinion demesh 
several times with subsequent failure of the engine to con 
tinue running in cold-weather starting and is not attributable 
to the starting equipment, insufficient cranking speed or car 
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Fig. 11—-Hot and Cold Auto-Lite Generator Output With 
and Without Ventilation 


buretion. It is possible that with the more general use ot 
the lighter oils, smaller or lighter starting equipment might 
be possible. Many of the manutacturers are now recommend 
ing the light oil for new engines even under summer condi 
tions and increased hp. and car speed resulting from light oil 
and its effect on engine friction is being recognized. 

The Eclipse Machine Co. has just concluded an interesting 
investigation on ring gear hardness and its relation in pre 
venting the end-to-end mesh condition or “lock* up” of the 
Bendix drive with reference to the ring gear. For a good 
many years the recommendation with respect to the hardness 
of ring gears at the meshing edge has been specified as 
between 50 and 60 scleroscope. Taking readings with the 
scleroscope on the chamfered end of the flywheel ring gear 
teeth, which are approximately 1/16 in. in width, is rather 
difficult due to the small area presented to the diamond. More 
consistent results have followed by the use of Rockwell read 
ings at this point, and at the present time, the Eclipse rec 
ommendations to ring gear manufacturers and engine builders 
is that this hardness be kept between a Rockwell reading of 
C-39 to C-46 tor use with 8/1o pitch pinions. For ring gears 
for use with 10/12 pitch pinions they are recommending 
i hardness of C-42 to C-48. A few years ago hardnesses 
such as these were considered difficult to maintain because 
ring gears then as at the present time were made from S.A.E. 
1045 steel. Improvements in heat-treating methods and ability 
to obtain steel without decarbonized surfaces make it entirely 
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Fig. 12—Cold Starting Test, 0 Deg. Fahr. 
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teasible for the maintenance of the hardness readings outlined 
above. 


In the course ot the work ot Eclipse with 


10/12 pitch 
pinions, considerable data on the performance ot ring gears of 
various hardnesses was accumulated. Fig. 13 was obtained by 
plotting against ring gear hardness the point at 


first tight end-to-end mesh or 


which the 
“locked up condition” occurred 
(EET). Naturally these points do not fall on a line, but there 


are indicated two lines representing a band in which the data 


I 


obtained to date consistently falls. Referring to this chart it 


will be noted that with a Rockwell hardness on the teeth of 


C-35, the first end-to-end may be experienced anywhere 


Irom 
£3,000 starts to 37,000 starts. With a hardness of C 10 the 
point at which this first end-to-end occurs may be anywhere 
from 40,000 to 65,000 starts. With the hardness at C-45 this 
point is raised to a value between 80,000 and 110,000 starts 


At the lower hardness readings results do not seem to b 


quite as consistent as at the higher hardness readings, but 


within the 


ranges recommended, 1. e., ¢ 


42 to © 15 very 
consistent results have followed, and in production these hard 


) 
nesses are being maintained without any particular difficulty. 


Cooling System 


Due to the limited 


Space available it has 


to concentrate the cooling surtaces, with the result th 


siderably more capacity has been built into a given spac 


Chis had to be accomplished without incre asing the 


{ resistance 


to air flow through the core and also without seriously affect 
ing the free flow of water through the core tubes. Practicallfy 
all manufacturers of automotive radiators have improved thei 
cores along this line and during the last two years there has 
been at least 10 per cent improvement 1n heat transfer per unit 
area. Water loss problems due to greater pump capacities, 
have required not only more elaborate baffling in the radiator 
top tank but the additional means of checking losses through 
the vent pipe. This has been done by positioning the vent 
opening in the top tank where it is least exposed to the 
surge of water both from rapid stops and from acceleration 
of the vehicle. Various means of restricting this opening to 


the vent pipe have been used even to the extent of completely 
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Fig. 13—Flywheel Ring Gear Hardness in Relation To 


Starter Gear Engagement 


Vol. 35, No. 2 


JOURNAL 





6p & 
Ss ry 
S350 z 
Q 
0 «8 0 1600 2000 2400 2800 3200 3600 4000 
neine Seeed, r.0.m 
hig. l4—Cooling System Data on Graham Model 68 
Engine 
closing the system with the exception of a reliet through a 
e ae ee 
spring oaded uve. Valves oO this nature are being cy en 


1 


serious consideration at the and when used per 


present tim<e 


| | 
nit a slight pressure to exist 1n the water system during tne 


‘ ‘ 
yreater portion of the time the car 1s 1n operation ostream 
1 1.1 ] 

ning ol bodies presents quite a probiem for proper cooling 
} moun { , vailable has | 1 red | ] th | \ 
ne amount Of air available Nas Deen reduced DY the tendency 
lo sweep the air away trom the front ot the car rather than 
perm to pass througn the radiator core. Che Space to 


he tront of the engine, usually the most satisfactory position 


or the radiator, 1s greatly reduced with regard to height, mak 
ny it necessary tor more efficient cores per unit otf face area 
It is my personal opinion that many of today’s radiator 


designs are less beautiful than the designs of 1933. 


[he suppression ol fan noise as 


well as other undesirable 


noises is still a problem. The tan must be designed for the 


particular model, taking in_ the 


complete Cal becaus« the 


whole acoustical set-up must be balanced and the tan designed 
to blend with the noises of the other parts so that there 1s 


I 7 he 


no disagreeable, predominant 
\utomotive Fan & Bearing Co. is well known along this line 


frequency. work of the 


in which the blades are unequally spaced. Table 4 is a sum 
mary of their present-day production. The unequal spacing 


has given a new control of 


the frequencies involved in fan 
noise, while proper blade shapes and tip speeds have been 
instrumental in reducing the noise intensity. 

The circulation of water and power requirements are shown 
in Fig. 14 of the Graham-68, their 6-cylinder 344 in. x 414 in. 
The from the center of the 
water pump and the pressure was measured in the top of the 


vacuum was measured 6% in. 


cylinder head 23 in. back of the center of the water pump. 


Clutch and Transmission 


The prominent improvement in present-day clutches is in 
reducing pedal pressures by using needle bearings or knife 
fulcrums and increasing capacity and life without going into 
larger sizes. With the higher engine revolutions, better 
running balance ts essential and the Long Mfg. Co. balance 
their units to within the 0.2 oz. in. 

The centrifugal automatic clutch has not made any head- 
way. The Bendix automatic clutch control has been con- 
siderably improved by the use of the compensator which 
causes the clutch control to cushion or cut off at the instant 
the clutch plates make contact. The success of this device is 
absolutely dependent upon a constant friction of the clutch 
operating parts and has been very successful when used with 
the Borg & Beck knife-edge design. 
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Che fluid flywheel is intriguing. Many of us no doubt 
recall the Radcliff clutch which antedated all of the foreign 
developments. I believe it has possibilities and might be 
utilized betore the advent of a more Hexible ratio transmis 
sion. The present-day engine has considerable flexibility in 
itself and it 1s doubtful whether an infinitely variable trans 
mission is necessary. 

There is considerable controversy over a fully automat 
transmission and S. ©. White of the Warner Gear Co. has 
expressed himself very fully on the subject. It is his contention 
that the overdrive transmission really does more for the auto 
mobile than what a purely automatic one would do. He con 
siders the latter in the luxury class, doing practically nothing 
tor the economy and performance of the car whereas the 
overdrive is a tremendous help both as to economy in addi 
tion to adding greatly to the comtort of driving and lessening 
of tatigue from vibration on long drives. 

(he upper illustration of Fig. 15 shows the Chrysler over 


drive which is standard on the airflow Imperial and optional! 


on the Eight. At speeds above 40 m.p.h. free-wheeling 1s 
automatically cut out by the overdrive operation. When the 
accelerator is released for the length or time necessary to 
allow the engine speed to drop sufhciently, a pair of pawls 
move outwardly to engage a shell in which the planetary 
gears are axially mounted. The sun gear is held stationary 
through a vibration damper mounted at the front of the 
unit to cushion and quiet the drive. An internal gear conveys 
the power to the main shaft. \ll gears are helicals. The 
other example of overdrive is the Auburn axle shown in Fig. 


15, with vacuum-piston actuation of the clutch to select the 


Table 4—Fan Data 
\utomotive Fan & Bearing Co.’s Units 


Blade Spacing No. of 

Make and Model Deg Blades 
Buick—s. SO-8. 90 70 & 110 t 
Buick—, 60 70 & 110 j 
Continental 76 & 104 t 
Chrysler—6 70 & 110 | 
Chrysler Airflow 70 & 110 1 
DeSoto Airflow 70 & 110 4 
Plymouth 70 & 110 t 
Cadillac LaSalle 70 & 110 t 
Packard—S 70 & 110 } 
Packard—12 60 & 120 t 
Lincoln—12 60 & 120 4 
Cadillae—VS8& 60 6 
Cadillae—V12 and V16 65, 65, 92 4, 45, 92% deg. ) 


ratio. The clutch is now provided with a synchronizer. 
Chry sler provides 10.705 to I overdrive: Auburn a 0.666 to 1 


and 0.675 to 1 on the small and large axles respectively. 


. 


Universal Joints 


High rotative speed also affects the universal joints and 
propeller shafts which must operate in some cases at speeds 
over 4000 r.p.m. This means that every part of the joint and 
shatt must be in good dynamic balance. We find that from 
the crankshaft back to the rear axle the whole train of high 
speed rotating parts require extreme care in balancing which 
some day will call for the balance of the entire assembly line. 
Vhe Mechanics universal joint is an example of extreme pre 





Fig. 15—Chrysler and Auburn Overdrives 
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cision in the quest for balance. All parts are machined 
except for some small areas near the center of the joint. 

Concentricity must be maintained easily and accurately so 
that the shaft proper will run on correct centers. Long shafts 
are very often the cause of rough running. It is not a stretch 
of imagination to state that a shaft can be so sensitive to 
unbalance that a smear of mud on one side of the tube will 
create a disturbance at maximum speed. 

Cadillac and Chrysler have kept the propeller shaft within 
a reasonable limit by providing an extension at the rear of 
the transmission. The use of the needle or roller bearing has 
increased the efficiency, capacity, life and dependability of 
joints. The Mechanics Universal Joint Co. states that compara 
tive efficiencies between their roller bearing joint and another 
design show the following losses: 0.2 per cent at 5 deg. to 10 
deg. and 0.4 per cent at 15 deg. The loss varied directly as the 
load and speed had no effect. The other design tested at the 
same time showed a loss of 0.8 per cent at 5 deg., 1.1 per cent 
at 10 deg. and 1.8 per cent at 15 deg. A considerable difference 
in operating temperature and wear were perceptible, being 
very great under relatively high torques and angles. Plain 
bearing universals have high efficiency at small angles so 
long as lubrication is adequate, but the power loss increases 
rapidly as the angularity increases and becomes very high if 
unit pressures become great enough to cause a partial break 
down of lubricant film. 


Rear Axles 
With individual front wheel suspension, the question arises 
of how soon application of such suspension on the rear will 








Fig. 16—Experimental Design for 
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occur and relegate the conventional rear axle to the past. A 
real saving in weight is possible which has not occurred at 
the tront end. An experimental design in Fig. 16 shows the 
trame mounted differential unit in which the pinion shaft is 
made longer than usual to permit the shortening of the 
propeller shaft, in line with the Cadillac method excepting 
that the elimination occurs at the differential unit instead of 
at the transmission. The powerplant and the pinion shaft can 
be set at an angle so that both universals operate at like angles 
and at the same time places the propeller shaft low in the 
chassis to avoid a tunnel in the car body Hoor. The roller 
bearing universal makes such a DeDion system possible as 
contrasted to the plain bearing construction. 

The hypoid gear has made further headway. The increased 
size of the pinion allows the use of a larger reduction than 
with the same size spiral bevel. The lower propeller shaft 
position that is permissible gives greater body clearance. A 
recent test completed by the Gleason Works on the compara 
tive lite of the hypoid and spiral gears is given in Appendix 
B which clearly shows superiority of the hypoid over the 
equivalent spiral bevels from the standpoint of strength and 
tatigue lite. 

The fully sealed New Departure bearings used in the Olds 
mobile-6 axle aim to reduce the necessary servicing and their 
performance is being watched with keen interest. 


Brakes 


The hydraulic brake is making further advances and its 
adoption by Oldsmobile and LaSalle is particularly interesting. 
Cross shaft distortion has been eliminated in the General 


{ 3— 2— -—of- (} 


Individual Sprung Rear-Wheel Drive 
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Motors group using mechanical brakes by the use of very 
short shafts which design was inaugurated by Ford. The 
brake rods extend diagonally to the cable connections of each 
wheel brake. 

Most engineers are not satisfied with tests of brake lining 
not made on the road and a method of visualizing the results 
of road tests such as are shown in Fig. 17 form a new basis 
of test comparison. These tests were made by the Raybestos 
Co. The long diagonal lines set the limits of effectiveness that 
have been recommended. It will be noted that the upper 
limit becomes flat with a deceleration of 28 ft. per sec. per sec. 
and 130 lb. pedal effort, while the lower becomes flat at 24 ft. 
per sec. per sec. and 170 lb. pedal effort. Fading tests are 
made by applying brakes to get a constant deceleration from 
40 m.p.h., for example, 15 ft. per sec. per sec. and recording 
pedal effort on ten to twenty separate brake applications made 
about 20 sec. apart from this speed—go m.p.h. Fading 1s 
expressed by a curve tracing the increasing pedal effort to get 


t 


the required deceleration. 


Suspension 


The desire to obtain a better ride has resulted in 


individual 


front 


wheel have 


deflections 
The means of 
obtaining this by the extension of conventional construction 
1S exemplified in the Chrysler and DeSoto. The other method 
is the use of individual wheel suspension of the 


Motors group, Dodge and Plymouth. 


which the 
reduced to as low as 105 lb. per in. 


suspension in 
been 


General 
Due to the greater 
sensitivity toward sidesway, a stabilizer is used in all these 
vehicles with the exception of the Chevrolet 
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The requirements ot individual wheel suspension has cal.ed 
for considerable bracing of the frame in the parellel link typx 
due to the high moment placed on the tront cross membet 
when None otf the individual whee! 
suspensions truly take care of the horizontal component ot 
road shock which also exists in the conventional design. 


meeting obstructions. 


Delco Products has developed a new Dubonnet suspension 


lor cars Of 3500 lb. to 4000 lb. weight. The construction 


utilizes a horizontal spring and a shock absorber within as 
shown in Fig. 18. 

The new Buick-40 uses a somewhat lighter and simplified 
design of upper wishbone construction. It 1s made trom on 
forged arm and a punched sheet steel arm. The shaft, which 
is of hardened steel, bears directly on diamond bored cast 
iron bearings instead of bronze. Some recent tests were mad 
comparing the results of driving a car having the new wish 
bone suspension into a wall at about 45 deg. with speeds ot 
10 to 20 m.p.h. with the same weight of car having a con 
ventional front end. Although both cars were somewhat dam 
aged, the hinged independent construction from the owner’: 
standpoint, was considerably easier to repair and place in 
operating The made to settle th 


question about the relative merits of the independent sus 


condition. tests were 


pension compared to the previous models in case of accident 
Wheels and Tires 
With the being used, the 


stamped steel wheel is considerably favored. There are hardly 


small wheel diameters now 


any two wheels alike in design as the question of appearanc« 





has an important place in the design. Weight is also vital and 
’ 
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is being reduced each year. The double disc type of wheel, 
used on Plymouth and DeSoto, has an inner disc acting as the 
load-carrying member and the outer disc made of cold rolled 
steel is used mostly for appearance. They are of the hole 
type. A spoke type of double disc construction is used on the 
Buick, the larger Chrysler, Hupmobile and Reo. The single 
disc spoke type is used on Oldsmobile and Hudson. 

Tires are subjected to a greater camber in the parallel link 
type ot construction when making a turn but since this occurs 
only a small portion of the time, tire wear is not excessive. 
The greater engine output, with the trend toward super 


chargers, is subjecting the driving tires to considerable abuse. 
Frame 


Whiie European attempts have utilized a hollow tube as a 
backbone, the unit frame and body construction seems to hold 
greater possibilities in the way of a load-carrying member ot 
maximum torsional rigidity. 

The new Buick-4o frame is provided with a front cross 
member that extends beyond the coil springs and locates the 
tubber bumpers which limit the rise and fall of the wheels 
at the extreme end. Side rails pass through the cross member 
inside of the coil springs, making a simple and most rugged 
construction. 

The bracing of the frame to take care of the independent 
front wheel suspension is well indicated in a comparison be 
tween the Chevrolet Master and Standard frames. Oldsmobile 
and Pontiac are provided with a cross member immediately 
ahead of the bell housing in order to tie the side rails together 
at this point. All of the General Motors X-Member Frames 
have bracing between the X and the side rails. 


Control 


With increasing speeds, greater responsiveness to control is 
essential. The coincidental starter and the combination of the 
1utomatic clutch actuation with the accelerator pedal are 
meritorious examples. This however leaves the brake pedal 


ictuation the same complicated process whereby the foot must 


4, 
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Ma wy 
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of Dubonnet Suspension Unit 





be removed trom one pedal to the other. The combination ot 
the braking function with an accelerated pedal has been pro 
posed but would require a most dexterous foot. I believe that 
a hand control close to the steering wheel rim looms as a 
iuture possibility. 

A number of the modern cars have a very high reduction 
ratio in the steering gear which must be corrected to assure 
satisfactory operation. 

Independent wheel suspension of the parallel link type 
has increased the number of ball joints whose friction nega 
tives the free acting steering gear and the anti-friction mount 
ing of the tie rod lever. With a 300-lb. load on the housing 
of the rod end, the Ross Gear and Tool Co. found that the 
least effort required for rocking a joint was 33 in-lb. and 
the greatest was 175 in-lb. For rotating the ball under the 
same load a minimum load of 12 in-lb. and a maximum of 
66 in-lb. was noted. Several of these joints permitted of 
excessive lost motion, the movement varying from 0.003 in. 
to 0.018 in., and on some a “rubbery” feel was in evidence 
which is generally not regarded as a pleasing feature in a 
steering linkage. The test results are tabulated in Table 5. 
Freedom from frequent lubrication is desirable as well as 
greater efficiency due to the increased steering power require 
ments with individual wheel suspension. The new Ross 
rod end is shown in Fig. 19, in which it will be seen that 
there are a number of ' in. and 3/32 in. steel balls between 
the large ball and the shell of the rod end. An adjustable 
spherical headed set-screw projects through the shell whereby 
initial adjustment is obtained. Once set, it has been proven 
by test that practically no wear ensues. 


Bodies 


There is no formula for beauty. The public rebels at too 
much standardization of appearance. This is a good thing 
to assure a variety of design which nevertheless must be 
based on sound tundamentals. What would look well in a 
large fountain on spacious grounds would not do in a 
vehicle that symbolizes speed and agility. I pause on the 
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Fig. 19—-Ross Ball End 


street or road when I see 


some of the new sheet metal and 


body notions which are new and different but—! As soon as 
front ends are pleasant, a crop of ugly rear ends appear. But 
tastes are infinite and the public buys. Unconsciously the 
majority do hit it right most of the time and sales make an 
excellent barometer of the correct design, which, however, is 
transient in keeping with the public’s education. 

The streamlined car is at last taking form. It is not a 
mere reflection of other endeavors in the reduction of air 
resistance nor should it be blindly conceived from the experi 
ences in other fields. Automobiles require their own peculiar 
technique. Many do not believe that streamlining is essential, 
due to the often low speed of travel. To hold its place in 
the field of transportation in competition with the airplane and 
the new forms of railroad transportation (which are and will 
be designed by automotive men), car speeds of 100 to 120 
m.p.h. are coming as soon as the much talked of super-high 
ways are built. There is plenty of work ahead for us all. 
Think what doubling road speed means in the revamping of 
the entire car! 

Rear tires have more than they can do now in propelling 
the car. A practical four-wheel-drive car is as necessary today 
as four-wheel brakes were a decade ago. So while one faction 
argues about the rear engine location and the other about re- 
taining it at the front, some one may reduce the pancake 
motor to wafer thinness and drive to both axles. Or the 
two factions might get together and compromise on a power 
plant at each end unless a new type or scheme of power trans 
mission allows the power plant to be concentrated at one 
location. 


Getting back to the cars of today, it seems a hopeless task 


JOURNAL 


at the moment 


different 
There has been considerable activity on wind 
tests but as they are all in the hands of 


to get air resistance coefhcients of 


body designs 


tunnel industrial 


organizations and in view of the state of the art, they are 
not releasable at present. 

Furthermore, the air resistance coefhcient is subject to so 
many variables which can vitally affect its numerical value 
that it is practically impossible to compare the drag coefh 
cient obtained in various laboratories. This coefhcient Kx is 
derived from obtaining real values for the remaining variables 
in the equation D éK 1S", where @ is the density, 4 
the maximum cross-sectional area on the projected area, and 
V the speed. It the test 


tunnel, 


model in the wind 
many additional variables will affect the result, such 


is made ot a 


as Reynolds’ number, general shape of the model, complet 
ness and form of the details, tunnel constants, method of 
mounting the model, etc. If this test is made in the full scale 
on the road, it is subjected to all the experimental errors and 
the rolling resistance reduction. In 


and 


addition to the above 


regardless ol method, the coefhicient 1S 


subjected to 
the great variation ol using a comparative cross sectional area 
and making proper allowance for contour under the car. If 
projected area is taken, an untrue result may be obtained, 
as due to the large fenders a much greater area may result 
which is not true as far as the actual area flow is concerned. 
The above miscellaneous factors represent a few of the difh 
culties which have been experienced in attempting to compare 
one laboratory’s test results with another or with published 
data. 

Prot. W. E. Lay’s extraordinary paper at the 1933 Annual 
Meeting is the latest mine of information that I can refer to. 

Ventilation is receiving considerable attention and air con- 
ditioning is not in the too distant future. Exhausting the air 
from the rear windows with real fresh air entering the front 
ot the body prevents the entrance of engine fumes that sweep 
back along the surface of the body. 

Insulation from heat and noise has made rapid strides. The 
new material, Seapak, after demonstrating its ability in air 
plane cabins was quickly adopted. For 
hgure of k 


heat insulation, a 
0.246 can be used for its conductivity factor. 
Appendix C summarizes its ability as a noise insulator. 

The modernistic furniture trend of car seating and greater 
widths at the front promote comfort. The next step is that 
all seats but the driver’s be loose so as to be placed where 
desired. The public likes to play bridge and sit around a 
table. 





Table 5—Tie-Rod-End Efficiency 
Production 
{oss Ball Joint Joint No. 1 No. 2 No.3 No. 4 No. 5 No. 6 No. 7 
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Servicing 
The one end of the automobile field that requires thought 
and revamping is the service end. The cost is excessive when 
compared to manufacturing the product. Should cars be 
designed so that everything can be changed or adjusted or 
should we make The Ford is to 


a large extent and the recently published replacement costs 
of entire units or small assemblies is 


the units non-adjustable? 


a revelation when com 
pared with the usual overhaul in the service station. 
Engineering in service as exemplified by the work of Cities 
Service 1s most commendable. The use of the exhaust gas 
analyzer is extending. The method of draining the crankcase 
sump by removing the age-old plug is being replaced by a 
suction and return pumping apparatus with a glass inspection 


tank. 


The new designs have in many cases made the chassis 
lubricating fittings more inaccessible. This began with greater 


covering ot the chassis by the sheet metal. The new indi 


vidually front 


sprung ends have called tor new types ot 


service station lifts. There was a case where 


a car fell from 
the litt even though the special attachment designed to pre 
vent this was used. 


Engineer Vs. Management 
At the recent S.A.E. Tractor and Industrial Power Equip 


ment Meeting, Fowler McCormick ot the International Har 


“To be 


able to design the best product for each purpose regardless of 


vester Co. defined the engineer's duty as tollows: 


how much such a product would cost to produce.” How many 
instances there are where the sales department and the man 
agement get together and decide they want a little roomier 
body, a few inches more wheelbase, that the tire and wheel 
size should be changed because some one else is doing it! 
The car should be designed and based on a critical study 
by the engineers and the management before its adoption 
by the latter. Sometimes the production line is started by the 
time the model car is ready to go on the road and the rest 
of the time is spent overcoming troubles in production that 
should have been taken care of on the model car. I trust 
that the title of my paper will reach the ears of the few who 
might give the engineers more chance. 
that I have shown that out of the 
complexity of the modern automobile, a little change for the 


In conclusion I trust 
better here and there will collectively amount to a great 
deal in the performance and that every gain, no matter how 
little. is well worth while. 


(Appendix A 
Description of Methods in Obtaining Buick 33-90 Curves, 
in Fig. 1 

1. The indicated horsepower was obtained by adding the 
motoring friction horsepower to the corrected brake horse 
power. All data were corrected to the General Motors correc 
tion tactor for 103 deg. fahr. 

2. The brake horsepower curve without muffler or fan was 
an actual power test of the production Series 8-90 engine. 
Che test 
data 


was run from 300 to 3600 r.p.m., inclusive and the 


above 3600 r.p.m. were obtained by extrapolating the 


torque curves and cali ulating the brake horsepower trom the 
curves. 


> 


3. The brake horsepower curve with muffler was an actual 
power test with the 


made above, with a 


engine as 1933 


j production resonance muffler. 


4. The brake horsepower curve with muffler and fan was 
obtained by determining the horsepower required to drive 
the fan and using 60 per cent of this value and subtracting it 
trom the horsepower with the muffler. The value 60 per 
cent was agreed upon as approximating the power required 
to drive the fan in the car. 

5. The loss through a production transmission was found 
to be a constant torque loss of 4 ft-lb., and this was subtracted 
trom curve No. 4 to show the remaining available power. 

6. The rear axle efhciency was taken as 98 per cent as 
shown in Report This curve No. 6 is 98 per cent of 
curve No. 5. 

7. The tire loss was taken from a report furnished by 
the United States Tire Co., using their recommendation of 
%o per cent of the values shown in the data. These losses 
were subtracted from curve No. 6 to obtain curve No. 7. 

8. The wind was calculated using General 
Motors Test Code formula as follows: 0.0018A (V3/375) 
except changing the value 0.0018 to 0.0017. The data were 
subtracted No. 7 and show the speed of the 
car at the point the horsepower curve intercepts the abscissa. 


resistance 


trom curve 
The area between the abscissa and the horsepower curve is 
the power available for acceleration. 


Appendix B 
Tests With Hypoid Gears 


The spiral bevels were mounted in the manufacturer’s pres 
ent production axle and the hypoids in an experimental axle 
made by the same manufacturer along very similar lines. The 
hypoid axle weighed slightly less than the spiral job. The 
hypoid gears had a tatigue life almost twenty times greater 
than that of the spiral bevels. The conditions under which 


che two types of axles were tested and the results obtained are 
given in the following table: 


Spiral Hypoid 

Gears Gears 
Outside Diameter of Gear—in. 9 9 
Length of Face of Gear—in. 1% 1% 
Combination 10 X 4! 10 X 43 
Offset (of hypoid )—in. —_—_—— 13% 
Weight of complete 

carrier assembly—lb. 75 73 

Pinion Torque Applied—in-lb. 6,713 6,713 
Torque on Axle Shafts—in-lb. 27,524 28,867 
Total Tooth Load—lb. 5:790 6,040 
Tooth Load per 1 in. Face—lb. 4,210 4,390 


Number of cycles of pinion to 
failure of the axle 
Type of failure 


143,336 2,246,404 
Pinion Fatigue Pinion Fatigue 


Fracture Fracture 


The load applied was equivalent to maximum motor 
torque through low gear. The conditions of test were kept 
identically the same for both types of axles. There was no 
appreciable wear of the gears in either type of axle. 

A running test was recently made to compare the load 
carrying capacity and smoothness of operation of conventional 
cut, hardened and lapped hypoid gears and ground gears. 
All gears were tested in the same axles, under identically the 
same conditions. Comparison of the two types of gears was 
based on the appearance of the tooth bearing surfaces afte: 
the test. 

The conclusion was drawn that the ground gears, run 
under a torque load 20 per cent greater than that imposed on 
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the conventional gears, showed a definite improvement in © sity produced by the application of pads to the dash over that 
g I I 


the condition of the bearing surface of roughly 20 per cent produced by the bare dash was measured. Tests were made 


over that of the cut and lapped gears. at 60 cycles. The results are shown in the following table: 


[he ground gears were definitely quieter in operation. WY eas 


By grinding the teeth of gears better precision is possible, Reduction Weight Exclusive 
enabling the manufacturer to decrease backlash, secure a better Material in Decibels Oz. of Cardboard, In. 
tooth bearing, and improve the operation of the gears in Seapak W a 24 1/4 
service. Seapak X 5-7 29 3/9 

[he greater area available for bearing surface due to the Seapak Y 9.0 26 1/2 
absence of cutter marks and surface irregularities tends to Seapak Z 3 42 = /8 
decrease the unit pressure, thus decreasing the wear and in Jutefelt A 2.1 26 5/8 
creasing the load-carrying capacity. Jutefelt B 58 - ; 

; Jutefelt C 2.4 sO 3.4 
Appendix C Jutefelt D 8.0 66 1 3/16 
Sound Tests With Seapak (Sample D has '4-in. fibre board in addition to Jutetelt) 


Experimental Setup—The metal dash of a car was mounted 
in a window placed in a wall between two rooms. The wall 
was of 3 in. concrete, and the mounting was such that there 


These results indicate that the dash pads are effective to 
the degree shown at the low frequency of 60 cycles. Experi 
ments showed that the fundamental frequency of the dash 


was no passage of sqund from room to room except by way without a pad was between 70 and 8o cycles, so that a driving 


of the dash. All openings and screw holes in the dash were 
sealed. The source of sound was placed in a heavily insulated 
box in one room, and the sound pick-up in a similar box 
on the opposite side of the dash in the other room. The source 
of sound was kept constant, and the reduction of sound inten 


frequency of 60 cycles is below the natural frequency of the 
dash panel. Under this condition the pad supplies a certain 
amount of damping of the vibration. Further, the tests show 
that the Seapak is decidedly superior to the Jutefelt pads of 
even greater weight. 


New Members Qualified 


Evans, Epwarp S., JR. (A) vice-president, Murpuy, Howarp F. (J) mechanical eng1 
Evans Appliance Co., 253 Vinewood, De 


These applicants who have quali- neer, Schwitzer-Cummins Co., Indianapolis; 
troit; (mail) 1005 Three Mile Drive, Grosse fied for admission to the Society (mail) Massachusetts Avenue at Fan Street 
Pointe, Mich. 


have been welcomed into member- 
ship between June 10, 1934, and 


: NeEvVIN, THON MAR N st engi 
FLETCHER, JAMES (M) paint experimental THoMAs MarsuaLt (M) test eng 


engineer, Hudson Motor Car Co., 12601 East July 10, 1934. _ ie sonic cng ( i. o., Buffalo, 
Jefferson, Detroit; (mail) 17419 Kentucky The various grades of member- > Hey Cia) 154 West Ula Smee 
Avenue. ship are indicated by: (M) Mem- Norris, R. F. (M) research engineer, C. F 

FromM, Harry E. (M) sales manager, ber; (A) Associate Member; (J) Burgess Laboratories, Inc., Madison, Wis.: 
— es — 4 Heenan Detroit; Junior; (Aff.) Affiliate Member; (mail) 1or1 East Washington Avenue. 
(mail) 7900 Jos. Campau Avenue. . 

Gu anal “pretinasg Bac as A lac aa, Foreign a. Member; (FM) SANDERS, ROBERT (J) engineer, Pan Amer 
ue cia White Co. 200t Asche ican Grace Airways, Inc., Lima, Peru, South 
Avenue, Chicago; (mail) 1304 Birchwood ———__———_—— ~ America. 

Avenue. Wore, ArtHurR D. (J) vice-president, 

Gopparp, Paut B. (A) works manager, INTEMANN, HERMANN Kote (M) engi- general manager, Motor Valve Products 
Universal Products Co., Inc., 6455 Kingsley neer, Halowax Corp., 247 Park Avenue, New  Corp., 310 North Walnut Street, Ravenna, 
Avenue, Dearborn, Mich. York City. Ohio; (mail) 314 East Main Street 


Applications Received 


Best, FRANK ApaAmM, manager, Backstay 


HasKELL, RAYMOND, industrial engineer 
Welt Co. of Canada Ltd., Windsor, Ont., 


‘ The applications for membership he Texas Co., New York City. 
Canada received between June 15, 1934, JACKSON, RicHARD W., experimental engi 
| i Val and July 15, 1934, are listed here- neer, Hudson Motor Car Co., Detroit. 
| ; . st, alvo . . ‘ r 
| ‘ cn ey 2 mA ~~ — - with. The members of the Society KENNEDY, Harvey T., physical chemist, 
f ‘ 
a are urged to send any pertinent Gulf Research & Development Corp., Pitt 
information with regard to those burgh, Pa. 
( P , KENNETH, test ngineer i H ; ; 
Ww ~ ren at Poe : N 7 — = “wr Council should LANE, JOHN Woopsury, automotive eng! 
right Aeronz al »., Paterson, : : ‘ 
right Aeronautica ort iterso ave or _ cones eration Prior to neer. Standard Oil Co. of New York. Boston 
their election. It is requested that ‘ 
, , , ee PERRILL, HARLAN Knox, Lieutenant, U. S. 
CAMPBELL, Wattace R., president and such communications from mem- N ROTC. Universit € Michigan 
m " avy, ‘ 2 etuton iversit\ oO NWlichivan, 
treasurer, Ford Motor Co. of Canada Ltd bers be sent promptly. 
° . Ann Arbor, Mich. 
E. Windsor, Ont., Canada ; ae 
= Rapow, HimMan, 301 Third Ave. S., South 
. ayy] 
Fawver, J. C., chemist, plant superinten Harwoop, CHANNING E., manager, re St. Paul, Minn 
dent. Panther Oil & Grease Mfg. Co., Fort search, The Russell Mfg. Co., Middletown, Witper, Austin B., automotive engineer, 
Worth. Texas Conn. Pure Oil Co., Chicago. 
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FOR THE 4TH successive 
year the Navy Department 
has awarded Sinclair the an- 
nual contract for lubricating 
the Navy on the Atlantic sea- 
board. The award also includes 
other Government depart- 
ments in 42 states. 






SINCLAIR DEALER 
shows a customer how 
his patented can-open- 
er wrecks the Sinclair 
Tamper-Proof can so 
that oil bootleggers 
cannot refill it with 
inferior oil. The Amer- 
ican Automobile Asso- » 
ciation estimates that 
motor repairs due to 
bootlegged oil cost the 
public $40,000,000 a 
year. 


U.S.S. MISSIS- 
SIPPI loading Sin- 
clair lubricants 
e from Sinclair 
lighter at New York 
after the Presiden- 
tial review. The 
Navy has also 
awarded Sinclair a 
contract for a mil- 
lion dollars worth 
of fuel oil. 
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SINCLAIR SOLVES a tough lubrica 
































ONE GALLON of the 
powerful new Sinclair 
H-C Gasoline has 
enough energy, if fully 
utilized, to hoist a 
37,000-ton battleship 
1% feet. More than a 
million gallons of Sin- 
clair H-C Gasoline will 
be supplied the Navy 
Department for . fire 
engines, ambulances, 
fast patrol boats, etc. 


tion problem on Texas BEDTIME ALOFT on the world’s nrst completely convertible 


highways. For the 3rd successive year the State of Texas has sleeper plane, operated by American Airlines. For the 2nd 
awarded its lubricating and gasoline contract to Sinclair. successive year Sinclair has been awarded the contract for 


4. million dollars’ worth of products is included. 


lubricating the planes of this great company. 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Aircraft Performance Testing 


By S. Scott Hall and T. H. England. Published by Pitman Publishing 
corp., New York, 1933; 206 pp., illustrated [ A-1 
While written primari lor t mnstructor who yut hi 
I itt th ugh a id it test ) modern ) the 
rule ) usetul to t I t , , 
K vork, and shoule VK ISIN i th ubject 
t \ kno ta imi issu 
it ) rran | that t 1 { t read 
1 l ticl t I ( ind hat 
tain t t nec it * studying either 
rethod or th ubsequent reduction, nor the theor inderlying it 
The book treats of weighing, loading, centre of gravity determination, 
nad airscrew calibration: test instrument pertormans tests covering 
sition error determination and measurement of R.P.M. to fly le 
partial climbs, determination ot be climbing speed, tull climb and 


ed; take-off and landing tests; measurement of stalling speed 


ind partial glides; tests on fuel consumption, oil temperature, radiator 


handling, longitudinal stability, spinning and diving; trials 


uitability, 
for certificate of airworthiness: theory of performance reduction and 


performance analysis. 

Relations entre les Performances d’un Avion 
By R. Salle. Published in L’ Aéronautique, June, 1934, L’ Aérotechnique 
tion, p. 53 [A-1] 


\ series of equations are developed tor the determination of perform 


nce characteristics of an airplane trom given design fteaturé ind 


xamples worked out for 3 French airplane model 


The Aircraft Year Book for 1934 


Published by the Aeronautical Chamber of Commer ot America, 
New York, 1934: 501 pp., illustrated \ 

Volume Sixteen of the Aircraft Year Book, an indispensable tool to 
the aircraft industry, is now available 


Instrument Flying 
By Howard C. Stark. Distributed by James Stark, Pawling, N. Y., 


1934 pp., illustrated \-4 
The author ts forth a= sing instrument rangement and a 
ic 'ocation tor the panel in an attempt to arri it a standard 
rangem nt that will satist i] i tl requir it blind flight 
Considerable space is devoted to tl use of the rate instruments and 

instructions given on t umount instrument 
Mr. Stark will be remembered as author of Blind Instrument 
His lon Kperie nc . pilot under conditions requiring blind 

in im ] rm th hackeround tor 


ENGINES 


Further Investigations Into Oil-Engine Injection Systems 





B S. J. Dav ind | Giflen Published in the /.A.} Journal, 
July, 1934 8 E-1] 
| nuation ru ) 1utnors 
I nt Apri 19 L.A.E. Jourr The 

} itu I d t l ta vork « ibec in the 
u zed in 1 ) 1 nt red 1n 
t t pa Test ’ ) variables of a fuel injection 
n nozz d. % ints investi- 

1) the effects of different physical properties of the fuels 

it d et ) fan additi il il capac 

| d hf t tiona 1 tl no S 
it diff r introduced by the use of spring-loaded nozzle are 

d and data trom further experiments are presented bearing on 
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What Members Are Doing 


John M. Orr, general manager, Equitable 
Auto Co.; B. H. Eaton, motor vehicle super- 
intendent, Bell Telephone Co. of Pa.; and 
Frank E. Taws, manager, automobile de- 
partment, H. J. Heinz Co. have been ap- 
pointed members ot the Automotive Subcom- 
mittee of the Engineering Committee of the 
Efficiency and Economy Commission of Pitts- 


burgh. The work of this subcommittee 1n- 
volve study otf applications of automotive 
vehicles and of maintenance methods. Recom 
mendations will be made looking to greater 
economy and efhiciency in such operations. 

The executiy oltice ot the Aeronautical 


Chamber of Commerce of America, Inc., 
have been moved trom New York to the 


Shoreham Building, 15th & H Sts., Washington, 
D. C. A small office and library have been 
retained in Room 2026 in the R.C.A. Building 
it 30 Rockefeller Plaza, New York. 


C. E. Harwood has been named sale 


inagetr 1utomouy 


guipment division, Rus- 


C. E. Harwood 


ell Manutacturing Co. He has been connected 
with the Russell organization since 1915, ex- 


cept tor two years spent im overseas service 


during the World Wat 


Roy S. Sanford, who is now consulting 
engineer for Bendix Aviation Corp., Bendix 
Westinghouse Automotive Air Brake Co. and 


Dunbar-Gibson, Inc., has moved his office to 
267 Fifth Ave., New York City. 


Stephen ]. Zand, Sperry Gyroscope Co., 
who sailed for Europe early in July, is expected 
to return to this country some time after the 
middle of September. 


W. Dean Burton is in the astrophysical 
laboratory of the California Institute of Tech- 
nology at Pasadena. 


Charles H. Dolan, former vice-president 
in charge of operations for Eastern Air Trans- 
port, Inc., has moved to Coral Gables, Fla., 
where his address is P. O. Box 573. 

George N. Hickey is district sales man- 
ager in New York for the Buda Co. He was 
formerly general manager of the motor division 
of the Gifford Wood Co., Hudson, N. Y. 


R. A. Weinhardt has been appointed as 
sistant chief engineer of the passenger-car and 
truck divisions of the Reo Motor Car Co., 
Lansing, Mich. Since 1924, Mr. Weinhardt had 
been on the engineering staff of the Packard 


R. A. Weinhardt 


Motor Car Co., recently as chassis engineer. Just 
previous to joining Reo, he was with the Au 
burn Automobile Co. as design engineer 

Best known as an engine designer, Mr. Wein 
iardt was concerned with the development ot 
the Packard engines for Gar Wood’s speed 
oats, used in the Harmsworth Trophy races 
ind in setting world’s speed records for boats. 


He has been a member of the Society since 


I >4 
IQ24. 


oo 

L. P. Croset has joined Blackstone & Co., 
Ltd., Stamford, England, as engineer-designer. 
He was formerly connected with Scintilla, Ltd., 


Soleure, Switzerland 


Lars s. I stad has joined the Lawrence En- 
gineering and Research Corp., Linden, N. J. He 
was formerly with the Wichman-Motor-fabrik, 
Sunnhordland, Norway. 


James ]. Welker has been named dire« 
tor of service for General Motors-Holden’s, Ltd., 
South Melbourne, Victoria, Australia. He has 
been parts manager for the same organization. 


Fredrick W. Stein has been named fac- 
tory superintendent of the Standard Register 
Co., Dayton, Ohio. He was connected with 
Fairbanks, Morse & Co., Beloit, Wis. 


i oe Ripley has been elected president 
ot Brown Harriman & Co., Inc., New York 
City. He was formerly a vice-president of the 
City Company of New York, Inc. 


F. Vernon Bistrom of the Isaacson Jron 
Works, Seattle, Wash., is now truck-equipment 
engineer for the company 


Gustave Sparre is aeronautical engincet 
ind designer with the Kellett Autogiro Corp., 
Philadelphia. He was formerly with the Waco 
Aircraft Co. as engineer-draftsman 


Norman A. Best has been appointed ma- 
chine-shop superintendent for the Dow Chem- 
ical Co., Midland, Mich. For the past year he 
has been mid-continent division manager for 
Dowell, Inc., a subsidiary of the Dow Chem- 
ical Co., and has been stationed at Tulsa, Okla. 
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Jay Willard Lord has joined the motor- 
transport department of the Atlantic Refining 
Co., Philadelphia. Formerly he was a parts and 
service representative with the Buick-Olds- 
Pontiac Sales Co., in New York. 


Charles W. Fairbank, former assistant to 


the superintendent of motor vehicles, Standard 
Oil Co. of N. J., has been named maintenanc« 


superintendent for the Colonial Beacon Oil Co. 
New York City. 


Walter R. Lindsay, former technical as- 
sistant with the Ford Motor Co., Ltd., Essex, 
England, has been transferred to the Henry 
Ford & Son, Ltd., plant at Cork, Ireland, a 
technical assistant in the service department. 


John P. Hobart has left the employ ot 
the Auburn Automobile Co., Auburn, Ind., and 


has joined the Allen Electric & Equipment Co., 
Kalamazoo, Mich. 


Maurice Reswick has joined the Standard 
Oil Co. of N. J. in New York City. He was 
formerly chief engineer of the Pennsylvania 
Lubricating Co., Pittsburgh, Pa. 


Chris ]. Fields is with the Murray Corp. 
ot America as body full-size layout man. He 
was recently with the Hercules Body Co., 
Evansville, Ind., in the same position. 


Walter S. Peper, chairman of the Metro- 
politan Section during the 1933-34 season, has 
joined the Gulf Refining Co. His position will 
be automotive engineer and his headquarters 
will be in New York City. Until recently, Mr. 


Peper was sales engineer for Wheels, Inc., in 
New York. 


Charles L. Tutt, Jr., is enrolled in the col- 
lege graduates’ training course conducted by the 
Buick Motor Car Co. 


William Hastings Bassett 


William Hastings Bassett, metallurgical man- 
ager, American Brass Co., and chairman of the 
Non-Ferrous Metals Division of the S.A.E. 
Standards Committee, died July 21 of an em- 
bolism. 

Mr. Bassett, a pioneer in the non-ferrous 
metal industry, was president-elect of the Amer- 
ican Society for Testing Materials. He had 
served as president of the American Institute of 
Mining and Metallurgical Engineers and as a 
director of the American Institute of Chemical 
Engineers. He joined the American Brass Co. 
in 1903, after having been connected with the 
Popes Island Mfg. Co., the Newark Works of 
the New Jersey Zinc Co., and the Coe Brass 
Mfg. Co. During the World War he was a 
member of the Committee on Materials for 
Airplane Construction in Washington. 

Mr. Bassett joined the S.A.E. in 1917. His 
memberships in other technical societies and 
clubs were numerous, both in the United States 
and in England. 


September, 1934 
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Vol. 


New 


ANDERSON, Davip R. (A) manager, auto- 
motive division, Berry Bros., Inc., 211 Lieb 
Street, Detroit; (mail) 3954 Gray Avenue. 


BAKER, Dwicut S. (M) research engineer, 
Hyvis Oils, Inc., of California, 434 Commer- 
cial Street, Los Angeles. 


BamMpTon, Cyrit CHarLeEs (M) chief trans- 
port superintendent, Iraq Petroleum 
Ltd., Haifa, Palestine. 


Co., 


BEARDSLEY, RAYMOND R. (A) assistant sales 


manager, Sealed Power Corp., Muskegon, 
Mich 


BRAMHALL, LeEs.ie E. 
man, State of 
Public Works, 
Bishop, Calit.; 


(A) assistant fore- 
California, Department of 

Equipment Department, 
(mail) 705 West Pine Street. 


GeEROME Byron (M) automotive 
superintendent, Wilshire Oil Co., Inc., 2455 
East 27th Street, Los Angeles. 


CARR, 


CLauseN, Cristian E. (J) mechanical 
Fairbanks, Morse & Co., Beloit, 
(mail) 936 Ninth Street. 


Cypuers, W. D. (A) assistant general 
manager of sales, Marathon Oil Co., Thomp- 
son Building, Box 981, Tulsa, Okla 


engineer, 


Wis.; 


DaAHLMAN, GusTAVE R. (J) engineer, Skin- 


ner Chuck Co., New Britain, Conn. 


Devitt, NorMAn Wricut (A) president, 
general manager, National Automotive Parts, 


Ltd., 865 Bay Street, Toronto, Ontario, Can. 


EASTERN MASSACHUSETTS STREET RAILWAY 
Co. (Aff.) 38 Chauncy Street, Boston; Repre- 
sentatives: Boardman, A. J.; Bolt, Walter C., 
Chelsea, Mass.; Howard, Fred B., Brockton, 
Mass.; Hurlock, Horace T., Chelsea, Mass.; 
Sullivan, H. I., Quincy, Mass. 


Ensicn, R. O. (A) parts and service man- 
ager, American Austin Car Co., Inc., Butler, 
Pa.; (mail) 250 Merton Road, Detroit. 

Esposiro, Patrick A. (A) partner, man- 
ager, Coastwise Auto Repair Co., Van 
Brunt Street, Brooklyn, N.Y. 
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Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between July 10, 1934, and 
Aug. 10, 1934. 


The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 
Foreign Member. 


EsTABROOKE, JOHN ( (J) student, New 
York University, New York City; (mail) 1o 
Prospect Drive, Yonkers, N. Y. 


GARDNER, ALLEN F. (A) sales engineer, 
Chicago Rawhide Mfg. Co., gooo Alpine, 
Detroit. 

HAMILTON, DANIEL E. (A) automotive and 


aircraft service engineer, Ethyl Gasoline 
Corp., Chrysler Building, New York City; 
(mail) Colonial Inn, 15th and Quaker Streets, 
Tulsa, Okla. 


HARTNETT, LAURENCE JoHN (FM) man- 
aging director, General-Motors-Holdens, Ltd., 


Melbourne, Australia 


Hussarp, Joun R. (SM) Captain, U. S. 
Army, Quartermaster Corps., War Depart- 
ment, Washington, D. C.; (mail) 400 


Cathedral Avenue, North West. 


HucGues, Jack (A) fleet service instructor, 


Chevrolet Motor Co., Detroit; (mail) 3221 
Commerce Street, Dallas, Texas. 
Hunt, Rosert (M) assistant general su 


perintendent, motive power, Seaboard Air 
Line Railway, Norfolk, Va 

Let, Herpert (FM) service engineer, 
Light Production Co., Ltd., 60166 Rochester 


Row, London, S. W. 1, England; (mail) 482 


Hagley Road West, 


land 


Quinton, Birmingham, 


Eng 


Lonc, LeiGHTon M. (M) _ metallurgist, 
Bunting Brass & Bronze Co., Toledo, O.; 
(mail) 220 Dale Street. 


Lyon, Ratpu P. (A) special agent, Stand- 


ard Oil Co. of California, San Francisco; 
(mail) 622 North Douty Street, Hanford, 
Calif. 


McDurr, Amos J. (A) New England man- 
ager, D. A. Stuart & Co., Chicago; (mail) 


943 Boylston Street, Newton Highlands, 
Mass. 
Myers, RayMonp (A) service manager, 


Lafayette Motor Sales, Inc., Suffern, N. Y.; 
(mail) Darlington Road, Ramsey, N. J. 
PAMPLIN, Douctass G., 1st Lieut. (SM) 
U. S. Army, Coast Artillery Corps, Quarters 
10, Fort McClellan, Anniston, Ala. 
Ritter, W. K. (J) junior mechanical en- 


gineer, National Advisory Committee for 
Aeronautics, Hampton, Va.; (mail) 3209 
Chesapeake Avenue. 

Ropcers, GEorGE ( (J) test engineer, 


Wright 
(mail) 


Aeronautical Corp., Paterson, N. J.; 
Room 514, 128 Ward Street 
RossNER, EMERY 
tional Motor Co., 
Allentown, Pa.; 


Interna- 
Harrison Street, 
(mail) Post Office Box 565. 
Moror Propucts, Inc. (Aff.) 
1025-46th Avenue, Long Island City, N. Y. 
Representative: Kameny, Emil. 
Rossins B. (M) 
ciate in highway transportation, Yale Uni- 
versity, Strathmore Hall, New Haven, Conn. 

TayLor, HERMAN W. (A) manager, lubri- 
cation sales, General Petroleum Corp. of Cali- 
fornia, 108 West Second Street, Los Angeles. 

VINTSCHGER 


(M) designer, 
roth and 


STANDARD 


STOECKEL, research asso 


Francis E. (J) student, Casey 
Jones School of Aeronautics, Newark, N. J.; 
(mail) Normandy East 
town, N. J. 

Wiiser, G. R. (A) 
3rothers Machine Co., 1 
gan, Mich. 


WRENN, 


Boulevard, Morris- 


president, Blood 
Glass Street, Alle- 


JOSEPH 
2 West 


JOHN 
Co 55 


(J) 


2 ard 


sales engineer, 
Autocar Street, New 


York City 


Applications Received 


WERNER I 
and _ Stratton 


ARMSTRONG, research 


Corp., 


en- 
gineer, Briggs Mil- 
waukee, Wis. 

ASKREN, RicHarD W., supervisor, U. S. 
Tire Co., Inc., Indianapolis, Ind 

BasHAM, Douctas H., service mgr., Phila- 


delphia Auburn Cord Co., Philadelphia, Pa. 


Bock, EuGENe, manager, North Shore 
Auto Parts Co., Inc., Flushing N. Y. 
BRANER, S. W., sales engineer, Victor 


Mfg. & Gasket Co., Chicago, IIl. 
CLARK, FRANKLIN D., sales engineer, Ban- 
tam Ball Bearing Co., South Bend, Ind. 
CoLe, CARTER S., engineering assistant, 


Copper & Brass Research Assn., New York 
City. 
Covert, M. B., president, 
Corp., Holland, Mich. 
DasKaL, Georce H., 
Gear Co., Harvey, Ill 
Dewar, ArTHuR G., draftsman, 
Corp. of America, Detroit, Mich 


Renu Parts 


secretary, Perfection 


Murray 


35, No. 3 


The applications for membership 
received between July 15, 1934, 
and Aug. 15, 1934, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


GiFrForD, WEARMAN MaArsTON, general 


sales manager, Aluminum Co. of Canada, 

Ltd., Toronto, Ont., Canada. 
Hurcuinson, Ropert Hatter, chief en- 

gineer, DeHavilland Aircraft Co., Middle- 


sex, England. 


LAPPIN, ARTHUR NORMAN, engineer, Am- 
phibions, Inc., Garden City, N. Y. 
MALONEY, JOHN Scott, draftsman, Rolls- 
Royce of America, Inc., Springfield, Mass. 
Murray, H. Austin, automotive engineer, 
The Texas Co., Boston, Mass. 
RAJESINGHAM, CHELLIAH, examiner of mo- 


tor cars, Office of the Registrar of Motor 
Cars, Colombo, Ceylon 

RICHARDSON, Datias G., salesman, Hast- 
ings Mfg. Co., Portland, Ore. 

RussELL, FrRepericK C., owner, The Rus 


ell Service, West Hartford, Conn. 
SEYFFARDT, ALFRED 
Lieutenant, Royal 
Haarlem, Holland. 
SONKIN, JESSE, 
ager, Mott 
York City. 
ULMANN, ALEXANDER Epwarp, export sales 
manager, Multibestos Co., Cambridge, Mass. 


LopEwiJK WITTEM 


Army Motor Traction, 


ofhce and advertising man 


Haven Truck Parts, Inc., New 








Papers Available in Mimeographed Form 


NTIL current supplies are exhausted, copies of the papers 

listed are available in mimeographed form at a cost 
of 25 cents per copy to members; and at 50 cents per copy to 
non-members. Orders should specify the name of the author 
as well as the title of the paper desired. 


Orders must be accompanied by remittance and should be 
addressed to Sessions Secretary, Society of Automotive Engi- 


neers, 29 West 39th St., New York, N. Y. 


Allen, H. H., Rodgers, G. 
D. B. 


Ice Formation in Aircraft Engine Car- 
buretors 


C. and Brooks, 


Barish, Thomas 
Bearings for Controllable Propellers 
Barnard, D. P. 


Butane Vs. 
tive Fuel 


Gasoline As an Automo- 


Becker, A. E. and Fischer, H. G. M. 
An Index of Diesel Fuel Performance 


Bleicher, C. E. 
External Broaching 


Bleicher, C. E. 


Relative Merits of Precision Manu- 
facturing and Correct Plant Layout 
to Accomplish Cost, Quality and 
Uniformity of Parts Production 


Brettell, Clinton 
How Economies in Motor Vehicle 


Operation Can Be Effected from an 
Operator’s Standpoint 


Briggs, Commander W., and Fox, M. L. 
Body Noise 


Brown, Lowell H., and Herbert Chase 
Streamlining—U p-to-date Facts and De- 
velopments 


Brown, W. C., and Roper, V. J. 
The Well-Lighted Car 


Bull, A. W. 
Tire Noise 
Cass, Robert 
Future Trends in Motor Truck Trans- 
portation 


Chandler, F. F. 


Notes on Steering 


DeSmet, E. C. 
Planography—The 
Surface Design 


New Science of 


Dillstrom, Torbjorn 
A High-Power Spark Ignition Injec- 
tion Engine 
Drake, H. W. 
Problems of the Fleet Operator 


Fisher, J. B. 
Combustion Problems on Automotive 
Diesel Engines 
Fitzsimmons, J. T. 
Problems and Tendencies in Electrical 
Equipment 
Foley, Hamilton 
The Manufacture and Magnetic Test- 
ing of Hollow Steel Propellers 
Foster, A. L. 
Prospects for Future Diesel Fuels, and 
Their Available Supply 
Froesch, Charles 
Some Aspects of Commercial Aviation 


Frye, Jack 


Aircraft Maintenance on Scheduled 
Service 
Frye, Jack 
New Airline Advancements: Mainte- 


nance and Operations 


Geschelin, J. 
Trends and Future Developments in 
Motor Truck Design 
Guernsey, C. O. 
Trends in the Design and Application 
of Motor Trains 


Haarz, W. G., Jr. 
Beauty Sells Cars in 1934 
Havill, C. H. 
Theory and Characteristics of Eclipse 
Automatic Variable Pitch Propeller 
Hazard, S., Jr. 
Sound Absorption and Deadening 
Horner, F. C. 
Looking Forward in 
Transportation 
Howard, H. H. 


Some Diesel Tractor Problems 


the Field of 


Hunsaker. J. C. 
Airships for Commercial Purposes 


Jacoby. E. R. 


Practical Design Consideration of the 
Internal Combustion Engine Struc- 
ture 
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Jacoby, E. R. 
Spark Ignition Engines for Agricultur- 
al and Industrial Use 
Johnson, W. M. 


A Résumé—and Some _ Conclusions 
about Automotive Electrical Equip- 
ment 


Kalb, L. P. 
Engine Types Adapted to Automobile 
Design Trends 
Kemper, Carlton 
The Design of Fins and Cylinder 
Baffles for Air-Cooled Engines 
Kuttner, Julius, and Rippere, J. B. 
Ignition Delay of Diesel Fuels Meas- 
ured by Bouncing Pin in C.F.R. 
Engine 
Lampton, G. T. 
The Design Requirements of a Me- 
chanical Controllable Propeller 
Lansing, R. P. 
Starters for Diesel Engines 
Larson, C. M. 


Lubrication of Engines with Different 
Bearing Metals, with Special Refer- 
ence to Copper Lead Alloys 


McCormick, Fowler 


The Relation of Engineering to Manu- 
facturing and Distribution in the 
Farm Implement Industry 


Macauley, J. B. 
Fuel Economy from the Engine De- 
signer’s Point of View 
Marvin, C. F., Jr. 
Observations of Flame in an Engine 
McCrory, S. H. 
Research in Agricultural Engineering 
Mock, F. C. 
Utilization of Heavy Fuel With Spark 
Ignition 
Norris, R. F. 
The Automobile Motor Considered as 
a Sound Source 


Northup, A. E. 
Future Streamlining 


Nutt. Arthur 


Correlation of Knock-Rating of Avia- 
tion Gasolines 


Orr, J. M. 
Accident Control in Fleet Operation 


Orr, J. M. 


Predetermined Operating Require- 
ments for Purchasing Equipment 


Peterson, C. D. 
Multi-Range Transmissions 


Prescott. F. L. 
High-Output Poppet-Valve Cylinders 
(Continued on next page) 
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1934 Fuel Detonating Tests 


(Concluded from page 17) 


standard procedure; and third, to ascertain whether the hill 
test represented conditions more or less severe than those 
encountered in actual service. 

To the first mentioned reason, for instance, is attributable 
the ruling that all ratings for any one fuel in any one car 
must be within 10 per cent of C-8 of each other to be con- 
sidered valid. Another innovation was the practice of run- 
ning certain tests “blind,” particularly on the level road, 
where acceleration is more rapid and readings therefore more 
difficult to obtain. In such cases the identity of both refer- 
ence and test fuels was concealed so that the observer would 
not unconsciously be prejudiced in advance by his knowledge 
of the reference fuels’ characteristic behavior. 

Another project in the interest of greater accuracy, was an 
investigation of the effect of changes in the type of reference 
fuel on road-knock ratings. Two fuel elements were of par- 
ticular interest, volatility and the characteristics of benzol. 
Two sets of special reference fuel were included in this inves 
tigation: first, blends of low antiknock reference fuel A-3 
with a high antiknock fuel, straight run California gasoline 
(b-9): and second, blends of low antiknock reference fuel 
A-3 with a high antiknock fuel composed of equal parts ot 
benzol and reference fuel C-8. 

Failure to secure knock under the test conditions consti- 
tuted a problem calling for solution. Two expedients were 
tried to obtain ratings when this occurred. 
was advanced beyond the basic factory spark setting, but in 
all cases maintained within reasonable and practical limits 
of the spark advance for maximum power. In the cases of 
alterations in the spark setting, specific notation was made 
on the log sheets of the run. 
the non-knocking fuel with a low-octane gasoline and to 
obtain a rating for the blend. Such blends will also be tested 
by the C.F.R. Motor Method for the purpose of securing 
correlation with laboratory results. 


A second method was to blend 


At least three blends of 
the fuels were used, one of which was the blend containing 
the greatest percentage of the high antiknock fuel that could 
be rated in the car. The percentage of the high-octane gaso 
line was never less than 60. A curve was then plotted show 
ing the knock rating vs. composition, and the curve ex 
trapolated to indicate the approximate rating of the high 


antiknock fuel. However, even when both of these altera- 


First, the spark, 


to knock under any conditions. The rule requiring a rating 
to be made for every fuel with every car was therefore altered 
to a requirement for such rating with at least 15 cars. 

To check the severity of the hill test and to carry out the 
provisions of the program for acceleration tests on level road 
and at high speed, two additional types of procedure were 
worked out. For the level road ratings, which were thought 
to represent milder conditions than those of the hill test, a 
convenient course was laid out. The starting point was to 
be passed at 10 m.p.h., the speed being adjusted by means 
of the throttle and not the brake. The throttle was then to 
be rapidly and smoothly depressed to the full-open position, 
and, as the speed of the car increased, the following noted: 
(a) speed at which detonation starts, maximum intensity of 
knock, (b) speed at which such maximum intensity occurs, 
and (c) speed at which knock dies out. 

\cceleration under full throttle was to be continued until 
a speed of at least 40 m.p.h. was reached, and, in those cars 
showing a tendency to knock at high speed, until the knock 
died out or maximum car speed or safety required the clos 
ing of the throttle. fuel would not 
knock, the reference fuel blend containing the highest per 
cent of antiknock constituent that would give audible knock 


was determined and the test fuel reported as better than the 


In cases where a test 


reterence fuel so found. The unbranded fuels were rated by 
this method. 

Availing itself of the authorization in the program to in 
vestigate other procedures, the Test Corps examined the pos 
sibilities of the ” a detonation meter 
consisting of a condenser type microphone, suspended under 
the hood, to pick up the knock which was intensified by 
audio-amplification. 


so-called “electric ear,” 


The opinion of the groups charged with investigating this 
instrument was that, while in the hands of an experienced 
user it is capable of greater accuracy than the aural method, 
considerable practice is required before this accuracy is at- 
tainable. 

At the present writing, the mass of data accumulated dur 
ing the four weeks of test work is still being tabulated. 

The Detonation Subcommittee will render its report after 
The 


question as to the release and publication of the data will 


thorough consideration of the experimental findings. 





tions in procedure were tried, certain cars could not be made 


then be 


in the hands of the C.F.R. Committee. 


Papers Available in Mimeographed Form 


Schwitzer, Louis 
The Possibilities of Forced Induction 
in Automotive V ehicles 


Shepard, E. H. 
The Economy Fallacy 


Smith, C. W. 
Comparative Tests of Pneumatic Tires 
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ONE GALLON of the 
powerful new Sinclair H-C 
Gasoline has enough en- 
ergy, if fully utilized, to 
lift the Egyptian Sphinx 
3% feet. A recent automo- 
bile road test showed that 
the new H-C gives from 
15% to 20% more smooth 
power. Ask the Sinclair 
dealer for his “99 Million 
Foot-Pound” booklet. 
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HESEARCH 4y SING 


NEW 


ENGINE ROOM in a modern steamship. 


The 3,300 h.p. turbine and the gears are 
Sinclair-lubricated on the recommendation 


of their manufacturers. 


“Copyrighted 1934 by Sraclair Re 


RICATING PA 


ANALYTICAL LABO- 
RATORY section of the 
Sinclair testing labora- 
tories at East Chicago. 
Here Sinclair carries on 
research activities de- 
voted to solving difficult 
new lubricating prob- 
lems. 


NEW one-process picker for cotton mills. Sinclair helped the mak- 
ers to simplify its lubrication. Research by Sinclair resulted in a 
50% reduction in the number of lubricants formerly believed 
necessary for cotton and woolen mill equipment. 


é - 


SINCLAIR DEALER shows a customer how 

every Sinclair Tamper-Proof can is stamped 

with the grade of Sinclair Motor Oil it contains. 

Investigators for the American Automobile 

Association found in a large city that out of 

- 100 service stations at which they asked for oil 

Pec Company (inc) Of a specific grade, 63 stations substituted the 
a wrong grade. 
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Pioneer 


in the 


Development 


of the 


Newest Type 
Connecting Rod 


PRECISION TYPE 
INTERCHANGEABLE BEARINGS 


FLEXIBLE 
THIN WALL 
LIGHT WEIGHT 
BABBITT LINED 
STEEL BACKED 
ACCURATE 
DEPENDABLE 
ECONOMICAL 
REMOVABLE 





The GLEVELAND 


GRAPHITE BRONZE CO. 


om Ge A ae eo ° ° 


Originators of THIN WALL Bearings 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


September, 


AIRCRAFT 
Working Charts for the Determination of Propeller Thrust at 
Various Air Speeds 


By Edwin P. 
illustrated. 


Hartman. N.A.C.A. 


Report No. 481, 1934; 21 pp., 
Price, 10 


[A-1] 
Wing-Fuselage Interference, Tail Buffeting, and Air Flow About 
the Tail of a Low-Wing Monoplane 
By James A. White and Manley J. Hood. 


1934; 21 pp., illustrated 10 cents. 


cents. 


N.A.C.A. Report No. 482, 


[A-1] 


Analysis of Spinning in a Monoplane Wing by the Induction 
Method as Compared with the Strip Method 


Price, 


By L. Poggi. Translated from L’Aerotecnica, Vol. XIII, No. 10, 
October, 1933. N.A.C.A. Technical Memorandum No. 747, June, 1934; 
36 pp., 7 figs. [A-1] 


Impact Buckling of Thin Bars in the Elastic Range Hinged at 
Both Ends 


3y Carel Koning and Josef Taub. 


Translated from Luftfahrtforschung, 
ol. X, No. 


2, July 6, 1933; Verlag von R. Oldenbourg, Miinchen, und 

var N.A.C.A. Technical Memorandum No. 748, June, 1934; 32 

pp., 6 figs. {A-1} 
La Deuxieme Coupe Deutsch de la Meurthe 

By Pierre Léglise Published in L’Aéronautique, July, 1934, Pp. 

151. [ A-1] 


French participation in the second Coupe Deutsch at Meurthe, held 
on May 27, accorded a full review, under the following head- 
ings: general notes and preliminary trials for 1935; incidents during 
the competition; detailed descriptions of the four Caudron entries, 
the Comper “Streak’’ and the two Potez entries; descriptions of the 
Charlestop retractable landing gear and the Ratier and Levasseur va 
riable pitch propellers. 


is here 


CHASSIS PARTS 


Etude des Variations de Vitesse du Differentiel dans les Essieux 
Dits a Demi-Essieux Oscillants 
3y Grégoire. 
2nd quarter, 


Aérienne, 

[C-r] 
differentials of 
as used in independent wheel suspensions leads to the 
conclusion that such variations are continual when the shafts deviate 
however slightly from the horizontal. 


EDUCATION 


Published in La Technique Automobile et 
1934, P- 39. 

This mathematical study of speed variations in the 
divided axles 


English for Engineers 


By S. A. Harbarger. Book Co., Inc.. 
New York and London, 314 pp. [D-3] 

The author states as the object of his textbook, 
of English definite for the engineering student, and to stimulate his 
interest in a brief but comprehensive survey of the immediate uses to 
which English may be put by the engineer. The material of the two 
previous editions has been carefully appraised for its continued and 
constant relation to aspects of English that are 
Cemanded in all the activities of the practicing engineer and where 
meet the changing conditions and new considerations 
revisions have been made. The collateral reading for the 
chapters is for the most part restricted to discussion published in the 
last five 


Published by 
Third Edition, 


McGraw-Hill 
1934; 


to make the study 


those permanent 


necessary to 
various 


years 
(Continued on page 30) 
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a \* ae 
eo === —~ BEARING steel must 


be clean steel, and by clean we mean just 
about the closest approach to the absolute 
in cleanliness that has been attained in 
steel-making. This is so important because, 
in steel of the extreme hardness used in 
bearings, the most minute inclusion may 
form the nucleus of a fracture. 

Cleanliness is, of course, fundamental and 
taken for granted in making all alloy steels. 
But in making bearing steels Bethlehem en- 
forces a standard of cleanliness as far ahead 


of the usual standards of good practice as 
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the surgeon’s standard of cleanliness is 
ahead of the layman’s. 

In addition to cleanliness, Bethlehem 
Bearing Steels have machinability that 
keeps production costs low, uniform heat- 
treating characteristics that simplify control 
of the hardening operations, and controlled 
grain-size that assures the maximum physi- 
cal properties that the analysis is capable of 
developing. 

No wonder Bethlehem’s output of bearing 


steel is steadily increasing. 


BETHLEHEM jx ALLOY STEELS 
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TITEFLEX 
ALL-METAL 
FLEXIBLE 
TUBING 
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A TESTIMONIAL FROM ONE OF THE 
WORLD'S GREATEST FLYERS 


"Titeflex Metal Hose Co., 
Newark, New Jersey 
Gentlemen: 


Attached is an order for Titeflex gasoline and oil lines. 
—Thanks to Titeflex hose | experienced no gasoline and 
oil line breakage or leaks on the Southern Cross during 
my Trans-Pacific and Trans-Atlantic flights and the four 


years in which the lines and the ship have been in service 


since these flights took place. 


The perfect results | had with Titeflex tubing on my 
Southern Cross leave me no other choice but to use 
the same tubing material for gasoline and oil lines on 


my new plane. 
Yours very truly, 


(Signed) Sir Charles Kingford Smith." 
& e 2 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 





So, Pe, Bo Po BOB 





TITEFLEX METAL HOSE CO. 


Newark New Jersey 
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ENGINES 


Effect of Viscosity on Fuel Leakage Between Lapped Plungers 
and Sleeves and on the Discharge From a Pump-Injection 
System 
By A. M. Rothrock and E. 


pp., with tables and charts. 


Marsh. N.A.C.A. R 


port No 177, 1934; 
Price, 10 


cents. | E-1] 


Les Locomotives Diesel a Transmission Directe 


By G. Published in Le Génie Civil, July 7, 1934, p. 
13 | E-1 | 
An account 1s 


Delanghe. 


given of the development by the Deutz company 
1 Diesel engine so supercharged as to permit of its use in propelling 


1 locomotive in direct drive. 


ol 


Versuche an einem Verbrennungsmotor mit Veranderlichem Kol- 
benhub, dem Vollkommen Elastischen Fahrzeugmotor 


By Josef Zeitschrift, July 
10, 1934, p. 336. E-1 | 


Schmitt. Published in 


futomobiltechnische 


Conclusions drawn from these tests of a single-cylinder variable 
piston-stroke engine are that such an engine is superior to a throttl 
controlled engine from the viewpoint of fuel economy and _ that its 


torque 1s 


sufhcient to permit of dispensing with a transmission 


operation of an 


speed 
in its automotive vehicle. 


encountered in the design of a satisfactory 


However, difhculties are 


stroke 


regulating device 


Neuerungen im Kolbenbau 


By Ernst Mahle. Published in Automobiltechnische Zeitschrift, June 
25, 1934. [E-1] 
In discussing new developments in pistons, the author covers the 
increased demands made on these parts, and recent improvements in | 


alloys, design and manufacturing methods. 


Entwerfen und Berechnen Neuzeitlicher Nutzkraftwagen-Motoren 
By Karl Schwaiger. Published by M. Krayn, Berlin. 172 pp.; 125 
illustrations. [E-1] 


The present volume, 14th in the series entitled Library of Automotive 
Engineering, with the 


special 


deals 
with ¢ 


engines for 


vehicle 
Assuming that 
different 
author present 

Data gathered 


necessary by 


calculation of heavy 
reterence to automotive 
motor-trucks and demand an entirely 
technique from that used for passenger-car engines, the 
this volume as a handbook for the design of such engines. 
from existing treatises are supplemented where 


unpublished information. 


design and 
engines, Diesels. 


COdat hes 
previousl 


L’Action Chimique dans les Moteurs a Injection d’Eau; Emploi 
d’Autres Fluides Auxiliaires 
sy Clerget. 
quarter, 


Published in La Technique Automobile et Aérienne, 2nd 
1934, P. 45. [E-1] 

The injection of water or other auxiliary liquids as a method of in 
creasing permissible compression pressures is the subject of this article. 
Che author concentrates on the chemical aspects of the question and on 
the injection type of engine, referring briefly to previous experimenter 
and in more detail to the apparatus and results of his own tests 


Diesel Hand Book 


By Julius Roshbloom. Published by 
Jersey City, N. J., 1934; 352 pp., 


+ 


Diesel Engineering Institute, 
illustrated. [E-3] 

This volume, described in the subtitle as a practical book of instruc 
tion tor engineers and modern Diesel 


aircraft, automotive and portable 


students on engineering, land 


locomotive, installations, dis 


marine, 


cusses in question and answer form the 


problems encountered in Die 


ervice 


HIGHWAYS 
Engineering Manual for Traffic Surveys 


Prepared under the direction of Sidney J. Williams and Peter J. 
Stupka, by Burton W. Marsh, Earl ]. Reeder and Maxwell N. Halse 
Issued by the Federal Emergency Relief Administration, City of Wash 
ington, 193 15 sections [ F-1 


Chis manual covering the method of organizing and conducting each 


of several important studies of a traffic survey including field and office 


forms and detailed instructions for their use was developed in connec- 
tion with the national program of uniform trafic surveys. It treats 
in detail the procedure, instructions, forms and summary of 14 


different, desirable studies of a street trafhie survey. 


(Continued on page 34) 
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FOR EXCEPTIONAL 


uietness 

IN AUTOMOTIVE TRANSMISSIONS 
specify 

M-R-C BALL BEARINGS 


@ THE M-R-C Single-Row Super-Conrad 


Bearing, Strom ‘tn S, offers the automo- 








tive engineer a bearing which, because of its 
extreme accuracy, uniformity and perfection 
of manufacture, will give the utmost quiet- 


ness in a transmission. 


The “super” principle of Conrad construe- 
tion was originated and developed by Strom 
engineers. It permits the introduction of 
more or larger balls than found in the ordi- 
nary Conrad design, giving from 10% to 
15% greater capacity. Deep, uninterrupted 


race grooves give high thrust capacity in 





either direction. 





M-R-C SUPER-CONRAD...STROM TYPE S8S...ALSO AVAILABLE IN SNAP-RING CONSTRUCTION 





Executive Office: JAMESTOWN, N.Y. 
Factories: Jamestown, Plainville, Conn., Chicago 


MARLIN-ROCKWELL CORPORATION 
()uict 
BECAUSE OF... Finely finished raceway 


surfaces ...Exact control of retainer fit and on - 

pocket design... Extremely close tolerances 

of concentricities and race grooves. 

M-R-C quietness is further assured by at least bewungs. 


two noise inspections under load in a sound 
proof testing room during manufacture. 


GURNEY 


STROM 
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Flexibility ... Rapidity .. . Economy 

those basic advantages explain 
why Globe Grille Methods merit your 
consideration. In addition to the usual 
welding method .. . Globe now pro- 
vides the exclusive and patented 
CLINCHING 
method of grille 
construction « « « 
Globe facilities 
and experience 
are now in action 
for outstanding 
automobile manu- 
facturers. Write 


for particulars. 


THE GLOBE MACHINE AND STAMPING COMPANY 


1200-1250 West 76th Street + Cleveland, Ohio 











NOTES AND REVIEWS 
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MATERIAL 


Motor Fuels and Vapor Lock 


By George Granger Brown. Preprint of paper presented at the Thirty- 
seventh Annual Meeting of the American Society for Testing Materials, 
held at Atlantic City, N. J., June, 1934. [G-1] 

All of the available actual road-test data taken under vapor-locking 
conditions, on the vapor pressure of fuel in the tank of car required 
to cause vapor lock, were plotted and compared with the limits recom 
mended by the Section on Vapor Lock of Technical Committee A on 
Gasoline of the American Society for Testing Materials Committee 
D-2 on Petroleum Products and Lubricants. Under steady driving condi- 
tions tests on 60 cars indicate that only three might be expected to 
experience difficulty, and that 56 would be free from vapor lock even 
under the maximum temperature conditions allowed in the recom- 
mended limits. Upon idling after hard driving, tests on 56 cars indi 
cate that seven might vapor lock and that 48 would be entirely free 
from this difficulty. Dr. Brown explains that the recommended limits 
are not intended to prevent vapor lock entirely, but to be a reasonable 
compromise for present conditions. They have been found to agree 
with present commercial practice and are somewhat more conservative 
at high temperatures. According to the author, if all cars were as good 
as the best, the vapor pressure limits could be raised about 4 lb. with 
less vapor lock difficulty than is now experienced on some cars. The 
recommended limits therefore insure reasonable protection to the user 
from vapor lock so far as the fuel is concerned. 


Significant Vapor Pressure Considerations of the Van Slyke 
Manometric Method of Gas Analysis 


By Martin Shepherd. Published in the Bureau of Standards Journal of 
Research, May, 1934, p. 551. [G-1] 

The significance of vapor pressures in relation to the ¢ correction ol 
the Van Slyke manometric method of gas analysis is discussed. It is 
shown that the ¢ correction changes with temperature in such a wa\ 
that the determination of one such correction for a particular apparatus 
(and procedure) is inadequate. The prescribed Van Slyke technique, 
the author states, may introduce errors amounting to several tenths of 
I per cent in cases where the accuracy claimed is several hundredths of 
1 per cent. Other vapor-pressure considerations are discussed and pos 
sible errors pointed out. Two suggestions are offered to correct the 
difficulty, one of which involves a modification of the apparatus. 


Calorimetric Determination of the Heats of Combustion of 
Ethane, Propane, Normal Butane, and Normal Pentane 


By Frederick D. Rossini. Published in the Bureau of Standards 
Journal of Research, June, 1934, Pp. 735. [G-1]| 


The investigation reported in this article was undertaken because of 
the dearth of information concerning these thermochemical constants for 
which there is pressing need in industry and in the sciences. In conclud- 
ing the author states that the results confirm the suspected existence 
of exceedingly large uncertainties in the hitherto existing “‘best’’ values 
for the heats of combustion of these gases. 


Motors and Fuel Vapor Pressure 


By T. A. Boyd. Preprint of paper presented at the Thirty-seventh 
Annual Meeting of the American Society for Testing Materials, held at 
Atlantic City, N. J., June, 1934. [G-1] 


The schedule of Reid vapor pressures for automobile gasolines pro- 


posed by the Section on Vapor Lock of Technical Committee A 


ot 
the American Society for Testing Material’s Committee D-2 


on Petro 
leum Products and Lubricants as being suitable for use at various maxi- 


mum atmospheric temperatures is discussed, and exception is taken to 
it from four viewpoints, as follows: first, of the ambiguity of the terms 
‘maximum atmospheric temperature” which it contains; second, of 
the limitation of Reid vapor pressure as a measure of vapor locking 
tendency in that gasolines of the same Reid vapor pressure may give 
off different volumes of vapor at the temperatures reached by the 
fuel in service; third, of the belief that at least a portion of the schedule 
is out of line with current commercial practice; and, fourth, of the 
fact that, as data are presented to show, many cars now in service will 
give vapor lock on gasolines conforming to the proposed schedule. An 
alternative schedule is suggested. It is shown, also, that cars have 
been and are being improved in respect to freedom from vapor lock, and 
something of the magnitude of the obstacles which must be overcome 
in making such improvements is suggested. 


(Continued on page 30) 
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INSURANCE 


AGAINST “M@NKEY WRENCHES” 





Gearina your production schedule for one quality Steel. It is this quality that one-control supervision 
of Cold Rolled Strip Steel, and then having that constantly safeguards, permitting no compromise 


quality vary from one shipment to the next, is ‘like | with one high standard of uniformity. Back of this 


throwing a monkey wrench into the quality assurance is service ‘‘insur- 


machinery.’’ How can you guard ance” that protects against costly 


against this lack of uniformity that delays. Furnished in coils or cut 


increases unit costs, multiplies re- lengths—in all widths, tempers, 


jections. The answer is: specify 


American Quality Cold Rolled Strip 


thicknesses, gauges and finishes to 


meet any need. 








“AMERICAN STEEL & WIRE COMPANY 


208 South La Salle Street, Chicago SUBSIDIARY OF UNITED (4g STATES STEEL CORPORATION Empire State Building, New York 


94 Grove Street, Worcester AND ALL PRINCIPAL CITIES First National Bank Building, Baltimore 
Pacific Coast Distributors: Columbia Steel Company, Russ Bldg., San Francisco Export Distributors: United States Stee! Products Company, New York 


— — 
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CAST, LEADED BRONZE NOTES AND REVIEWS 
- - HIN WALL — — Continued 


Aluminum Alloys Up to Date 





By C. F. Nagel, Jr., and F. C. Pyne. Published in Aviation, July, 
1934, p. 212. G 
During the past few years research has developed new alloys and 
new manufacturing technique for aluminum as applied to aircraft. In 
ies of three articles, of which this is the first, members of the 
chnical Staff of the Aluminum Company of America will recount 





nt progr on these materials. The present article deals with th 
properties and the fabrication of certain wrought aluminum alloys. The 
Editor reports that subsequent articles will deal with ot welding 
and riveting, and also with the casting and forging allo 
Motorisierung: eine Schicksalsfrage fiir Deutschland Triebstoff: 
die Schicksalsfrage der Motorisierung 
By Dr. Deiters. Published in Automobiltechnische Zeit ft, June 10, 
1934, p. 285 [G-1 | 
@ First cost is less than any other Citing statistics of imports and the small reserve supplies of liquid 
kind or type. fuels, this article emphasizes the necessity for a domestx a 
the keystone of German automotive development The dir t utiiization 
@ Assembling cost is less because of solid fuels, such as coal, charcoal, eel and lignit which G 
of less labor and trouble in assembly. nany possesses a surplus, is suggested. Other articles in t ue d 
further with producer gas equipment, from the viewpoint of theor 


@ Bronze alone fully compensates 
for the inevitable variations in the 
crankcase bores both before and after 


design and experienc 


Etat Actuel de la Fabrication des Fontes Malleables 


installation. By Léon Guillet. Published in La Technique Moderne, Jui I, 1934 
@ The resilient side wall of a Bunting - 365. [G-1 | 
Leaded Bronze Cam Shaft Bearing [he present article opens a series dealing with malleable iron, a 
provides the ability to compensate ct deemed important because of recent progress both in production and 
for block squirm. i plicat mn. Topics to be dealt with are the com} osition and con tituti 

~ maleable iron, recent improvements 1n its production and heat treat 


@ The bearing readily adapts itself 
to out-of-round holes. These bearings 
fit blocks bored to commercial toler- 


ment and the use ot certain special tvpe 


t\} 


Propriétes, Raffinage et Emploi, comme Carburants, des Essences 
de Semi-Carbonisation 


am=-f=ozoom 


ances. 
. . By Ch. Berthelot. Published in Le Génie Civil, Ju ? 1934, p 
@ Nothing else costs as little and a te 
5 ’ 
gives an equal measure of the per- , ; 

‘ ‘ As a result of his considerations on_ the ubject ot th ropertt 
formance and life of service found in soci a aR: ye Taal got Tagen mee ec eR 
this cast, thin wall (not split) Bunting carbonization of coal, the author concludes, among other thin 
Cam Shaft Bearing. that such fuels should be produced to the extent of 4o, tons 10 

: ‘ France and 200,000 tons in Great Britain and that in their refining 
@ Bunting leaded bronze is ad- ae yee neg a : 
¥ : ulphuric acid must be used as well as inhibitors to reduce th 
mittedly the best material for cam Sse alt nteies ciesuailed: ta len smite 


shaft bearings. 


La Raftinerie de Pétrole de la Standard Franco-Americaine de Raf- 


rovi valuable safet ; : oa 
@ It alone provides a valuable safety finage a Port-Jéerome 


factor in load-carrying capacity at 


high operating temperatures. By | Lemaire. Published in Le Génie Civil, Jun 1934, 

A G 
@ Bunting cast, leaded bronze cam Che solemnity with which was celebrated the opening of t Franc 
shaft bearings are more quiet in opera- American Standard Refining Compan plant at Port-Jerome 1 uid 
tion than any other kind. to be justified by the size of the ne tablishment tion 

. of its construction and of its refining methods, and 1 inalit 

@ Wear is held to the minimum point its method of purifying lubricating oi] by the use of phen Detailed 
at all times and under all operating descriptions are given of the plant and its equipment 


conditions. 


@ We will gladly give you compre- 
hensive engineering data on the 
entire subject which today is of out- 
standing importance to every con- 
scientious manufacturer and engineer. S 


MISCELLANEOUS 


The National Physical Laboratory Report for the Year 1933 


YMOArHaAZr<UP 


Published by His Majesty’s Stationery Office for the Depart 


nuh nd Industrial Research, London, 1934; 264 1 illust 


ee i vaccal leer dain he ae ee ee 
Ee. \ COMPANY, TOLEDO, OHIO National Physical Laboratory during the past yea 


ij \ = 
\ hi Ig — mC J Doctens’ Piiladelekin pte Considérations sur les Roulements a Billes et a Rouleaux 
Cincinnati, Detroit, Chicago, Minneapolis, St. Louis, a en Publi — “4 
~and Dallas, Kansas City, Los Angeles, San Francisco, cI epeigneux ublshed in journal de octele a 
— Seattle. Export Office: Toledo, Ohio. on meurs de l’'Automobile, May, 1924, p. 275 H-1 


treating roel be arin Usaye in iutomMmots ¢ 1 ul iUthol 


permissible loads, friction coefhcients, th choi f othe 
ize and type and the question of adjustment 


QUALITY Power, June, 1934 H 
ceniname ie BROAZE 


Che June issue of Power marks its fittieth anniversary and is devotes 
BUSHING BEARINGS. © 0 9s ioce'st poser senctin 
TE 


(Concluded on page 8) 


} 
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Telephone Transmitter and Receiver used at the Philadelphia Centennial 


From one telephone to thirteen million 


Fifty-eight years ago a telephone 
was demonstrated at the Philadel- 
phia Centennial. Today, there are 
more than thirteen million Bell 
telephones in the United States. 
Three-quarters of a million people 
own the Bell System. They and their 
families would make a city larger 
than Philadelphia. 

It took long years of pioneering, 
forward-looking planning and 
honest management to build the 
Bell System as it is today, a national 
institution fulfilling a national need. 

It is a big system, for it serves a 
big country. It has grown in size and 
usefulness because it has been built 
upon the solid foundation of service 
to the public. Its constant purpose 
has been to give you the best possi- 
ble telephone service, and the most, 
at the lowest cost consistent with 
financial safety. 

The test of trying times has shown 
the soundness of its structure and 


the rightness of its one policy, one 





system and universal service. 


Bell Telephone System ‘B> 
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Over a million cars and trucks are 
equipped with genuine 


FLEX-O-TUBE 


the original flexible gasoline and 
oil feed line combining a flexible 
metallic core with a flexible non- 
metallic cover. 
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The advantages of this construction 
are definitely proved by years of 


usage under all conceivable con- 
ditions. 
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DON’T TAKE A CHANCE ON 
OVERNIGHT IMITATIONS. 
INSIST ON THE ORIGINAL, 
GENUINE 


FLEX-O-TUBE 








THE FLEX-O-TUBE CO. 


DETROIT, MICH. 
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Traitements Thermiaues et Déformations 


By André Sourdillon. Published in Journal de la Société des In 
génieurs de l’Automobile, April, 1934, p. 2692. [H-5] 

The author, director of the laboratories of the Latil automobile com- 
pany, recounts a systematic study of several years’ duration there carried 
on for the purpose of reducing deformation during heat treatment and 
subsequent service. The results obtained are briefly summarized as well 
as the modifications in heat treatment instituted because of these results. 


Quelques Apercus sur les Industries de l’Automobile et de l’Avia- 
tion au Japon 


By Charles Waseige. Published in Journal de la Société des 
Ingénieurs de l’ Automobile, May, 1934, p. 2740 | H-5] 

That the automotive and aircraft industries of Japan are small and 
largely dominated by foreign influence, that this condition is due to 
the lack of practical experience on the part of Japan in these fields, 
that Japan is determined to and will throw off such tutelage and de 
velop her own characteristic industries—these are some of the con- 


clusions drawn by the author from his observations in that country 


MOTORBOAT 
The Motorboat Manual 


By the Staff of “The Motorboat.” Published by Temple Press, Ltd., 
London, 11th Edition, 1934; 297 pp., illustrated. [1-3] 


The editor points out that since the previous edition of The Motorboat 
Manual was published, three years ago, there has, perhaps, been more 
progress in the design and manufacture of marine motors—particularl; 
of high-speed Diesel engines—than during the preceding ten years. As 
a result, very extensive modifications and additions have been made in 
this new edition. 

Many chapters have been completely rewritten; the remainder have 
been thoroughly revised with a view to bringing the work up to date 
and increasing its usefulness. 


PASSENGER CAR 


La Voiture Automobile Actuelle Vue par l’Usager 


By Henri Petit. Published in Journal de la Société des Ingénieurs 
de l’Automobile, April, 1934, p. 2705. [L-1] 

In dealing with the present-day automobile as viewed by the user, 
the author, editor in chief of La Technique Automobile, bases his 
analysis on replies to a questionnaire circulated by this publication. The 
points covered were the weight, make, nature and extent of service of 
the vehicle owned, fuels used, vehicle characteristics desired and the 
relations with the manufacturer. 


Einfluss der Reichsautobahnen auf die Gestaltung der Kraftfahr- 
zeuge 


By W. Kamm. Published in Automobiltechnische Zeitschrift, July 
10, 1934, Pp. 341. [L-1] 

What changes must be made in the design of automotive vehicles 
to enable them to attain the safe, economical high-speed operation 
made possible by the new German automotive highways, and so to 
contribute their share in realizing Germany’s dream of more adequate, 
flexible transportation than is afforded by the present railway system? 


The present analysis of power requirements and chassis parts is in- 
tended to answer this question. 


Die Motorisierung Deutschlands 


By J. Zeitel. Published in Automobiltechnische Zeitschrift, June 25, 
1934, Pp. 309 [L-1] 

A four-passenger car, with a top speed of 75 m.p.h., a streamlined 
body and either a front engine with front-wheel drive or a rear engine 
with rear-wheel drive—this in broad outline is the author’s conception 
of the automobile needed for general use in Germany to bring about 
the motorization of that country. How such an automobile is to be 
developed, the limitations on its purchase price and operating cost 
and its general economic effects are also discussed 


How to Drive a Car 


By the Editor of The Motor. Published by the Temple Press, Ltd., 


London, Thirteenth Edition, 1934; 155 pp., illustrated. [L-4] 


As the title indicates, this handbook is intended primarily to assist 
the newcomer to motoring to acquire road sense, together with skill 
n the handling of a car. 
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Engine Types Adapted to Car Trends 
(Continued from page 17) 


ment this type will be found to have advantages not only in 
the amount of material needed, but in many other respects. 
Castings are simplified, consequently scrap losses will be re 
duced. The individual cylinders could be designed for manu 
facture on automatic machines. A line of engines of different 
power could be run over practically the same tools by using the 
same mechanism in five-, seven- and nine-cylinder grouping. 
Tool investment would be reduced and servicing simplified 

In discussing these various engines, it was not deliberately 
intended to make a case for any of them, although, with jus 
tice, may be found some partiality to the radial engine. I[ 
hope, however, that I have been able to present some of the 
obvious advantages in attractive enough light to encourage 
automobile engineers to investigate their possibilities further. 

There is no desire to become involved in the controversy 
over engine location, but I cannot refrain from expressing the 
conviction that if existing types of engines are retained, they 
should be left where they are. A radical departure in auto 
mobile design would be of questionable merit, unless sufh 
cient advancement of the art were accomplished by it to 


render existing cars obsolete, and thereby stimulate sales 


enough to justify the large expense involved. For this reason, 
such a change as moving the engine from the front to the 
back is likely to produce disappointing results, unless the de 
sign incorporates a power plant especially adapted to the new 


structure and arrangement of the car 


Appendix 


In the accompanying tabulation of the inertia balance and 
firing intervals of engines of the types specified, the meaning 
of the symbols used is as follows: 


* Centrifugal force, in inch-pounds, that would be ob- 
tained by rotating the reciprocating weight of one 
cylinder with crank speed at crank radius. 

Vi Value of the centrifugal force produced by the 
counterweight necessary to cancel all or part of the 
inertia forces. The primary weight is supposed to 

run with the same speed and in the same direction 

as the crankshaft. The secondary weight runs twice 

as fast and in the same direction, unless otherwise 

noted. The angular position of the weights with 
respect to the crankpin is indicated in the diagram 
by P and by s, respectively. 

H The horizontal unbalanced inertia resultant after the 

counterweight indicated has been incorporated. 

The vertical unbalanced inertia resultant after the 

counterweight indicated has been incorporated. 

© Crank angle, measured from the crank position as 


shown, in a clockwise direction 


a Distance in inches as shown 
b Distance in inches as shown 
c Distance in inches as shown 
My = Rocking couple, in inch-pounds, in the vertical 


plane. A positive couple turns clockwise in the top 


view or the side view, as shown 


Mi, Rocking couple, in inch-pounds, in the horizontal 
plane. A positive couple turns clockwise in the top 
view or the side view, as shown 

A = Ratio of crank radius divided by connecting-rod 
length 
Vol. 35. No. 4 
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Discussion 


Reviews Pros and Cons 


Of Barrel-Type Engine 


—E. S. Hall 


New Haven, Conn. 


R. KALB’S statement that accessibility in V-type engines 

is not good does not always hold true. Accessibility of 
the Ford V-8 engine is better than that of the in-line engine, 
since all valves and bearings can be got at from top or bot- 
tom. If the Ford V-8 engine were used in the Chrysler air- 
flow car, it would not be necessary to pull off a front wheel 
for any service operations on the engine. 

Barrel engines are not suitable for present conventional 
automobiles. An engine the shape of a beer keg with spark 
plugs scattered about both ends, slung low between the frame 
members, is not very attractive. For future types of auto- 
mobiles, the compact barrel engine may be more promising, 
particularly if it can provide definitely superior performance. 
Can superior performance be obtained? 

Most engineers assume that the barrel engine is unavoid- 
ably inefficient. They visualize high friction-losses similar to 
those encountered in trying to turn a nut by pushing axially 
on the screw. “The power has to go around a corner.” 


October, 1934 
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What of it? All the power applied to a mechanism comes 
out the other end except what is lost in friction, and friction 
losses in a properly constructed barrel engine need be no 
higher and may be less than in the crank mechanism. 

The friction losses in the journal bearings of the crank 
mechanism are accepted as reasonable in spite of increasing 
difficulties with connecting rods. Lubrication conditions in 
the journal bearings of the crank mechanism are very much 
less perfect than those in the pivoted-slipper thrust bearing, 
so that when the journal-bearing connecting-rod mechanism 
is replaced by a suitable Kingsbury or Michell thrust-bearing 
mechanism, as in the barrel engine, the friction losses may 
be lower, in spite of the heavier total load which must be 
carried owing to the fact that the gas load on the connecting 
rod big end, P sec 2, is a function of connecting rod angular- 
ity, which varies, while in the similar expression for loading 
on the wabbler or swash-plate bearing, the angle a is the 
plate angularity, which is fixed and equal approximately to 
the maximum connecting-rod angularity. This more con- 
tinuous total loading is the only price which must be paid 
for substituting the barrel engine mechanism for the crank 
mechanism, and it is more than offset by the fact that film 
lubrication conditions in the slipper thrust-bearing are so far 
superior to those in journal bearings. It is possible, therefore, 
by means of a suitable application of the slipper-thrust-bear- 
ing principle, to build barrel engines as efficient mechanically 
as any crank engine for the same purpose. 

At once the question arises: “If so, with all the work that 
has been done on barrel engines, why haven’t any of them 
succeeded?” There are several reasons of which I may men- 
tion three: (1) Realization of the necessity of applying the 
pivoted-slipper thrust-bearing principle is comparatively re- 
cent. All previous attempts were doomed to failure and gave 
the whole class a black eye. No known cam mechanism has 
ever been successfully applied to the barrel-engine mechan- 
ism, and probably none ever will be. It is a waste of time 
and money to build cam engines. (2) It is easier for an 
enthusiastic inventor who has not thought the job through, 
to finance an engine of a type which cannot succeed, than 
for an engineer who knows the difficulties to get the same 
backing. Witness the many cam engines which have been 
built, to say nothing of the bevel-gear jobs. (3) Again, the 
attempt to build barrel engines with poppet valves, accord- 
ing to the policy of “one thing at a time,” has been disap- 
pointing. The operating mechanism is always junky, and 
proper manifolding is almost impossible. Poppet valves do 
not belong on barrel engines and must be ruled out before 
successful barrel engines can be built. 

Success with barrel engines depends on the intelligent use 
of slipper thrust-bearings plus either the opposed-piston two- 
stroke cycle which needs no valves, or some form of rotary 
or hypotrochoidal valve. 

The opposed piston two-stroke cycle is accepted as right 
for Diesel engines. It requires two engine mechanisms with 
a single cylinder block between, and some form of blower. 

The normal barrel engine with a single engine mechanism 
between two cylinder blocks is even more attractive. Especial- 
ly in two-stroke cycle, bearing conditions may be much more 
favorable since piston inertia loading may be almost totally 
absorbed by gas pressure loading, the engine mechanism car- 
rying only the loads which produce the useful torque. It 
is necessary, however, to accept a new valve system with the 
new engine mechanism. 


The barrel-engine cylinder arrangement is ideal for a 
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rotary-valve system, a single rotor serving all the cylinders at 
one end of the engine. It is true that most rotary-valve ex- 
perience has been sour, but a round valve is as much of a 
misfit on an in-line engine as a poppet is on a round engine, 
and it is therefore not surprising that the application of round 
valves to in-line engines has not been successful. At the 
present time, however, at least two practical rotary-valve 
systems exist, and it is safe to state that any intelligent en- 
gineering concern that seriously undertook the job, could 
produce fully practical rotary valves with everlasting depend- 
ability, within a reasonably short time. 

The combination of a practical rotary valve system with 
the best barrel-engine mechanism can yield unique results 
not approachable in any other known way, such as the fol- 
lowing: 


(1) a construction so simple as to permit the lowest pos 
sible cost; 

(2) pistons travelling straight in the cylinders, without 
cocking or slap, so that rings can maintain their function 
without impairment; 

(3) extremely long life and dependability, the con rods 
and valve system being no longer limiting factors; 

(4) absolutely uniform distribution; 

(5) improved breathing capacity. With a valve system 
that practically takes off the cylinder head whenever the valve 
opens, volumetric efficiency ought to be improved enough to 
produce an entirely new order of specific performance. 


As applied to automobiles of the future, such an engine 
would have first claim by virtue of superior performance 
at lower cost, and second claim by virtue of compact shape, 
wherever that shape would be an advantage, as for ex- 
ample, in avoiding any compromise of streamlining. 

Nevertheless, a more promising application of the barrel 
engine is to aircraft, where the engine form and compactness 
are particularly suitable. For example, it is apparently possible 
to build an engine of 3500 cu. in. piston displacement with 
an overall length under 50 in., not including accessories, and 
a diameter not more than 30 in.—compactness not possible 
in any other known way. Pressure air cooling might be used 


in such an engine, but I am inclined to think that liquid cool- 
ing will prove to be more satisfactory. 


Sounds Caution Note 
On Radial-Engine Use 


Robert Insley 


Research Engineer, 
United Aircraft & Transport Corp. 


T is true that weight and air-cooling facility are the two 

principal advantages of the radial engine for aeronautical 
service, but it seems unlikely that the second of those advan- 
tages will play a large part in the suitability of that type for 
automobile propulsion. Mr. Kalb has agreed that the over- 
head type of valve gear, because of noise, will probably have 
to be abandoned for automotive radial engines which (neg- 
lecting unconventional types) leaves the problem of air cool- 
ing an L-head radial engine, a task not pleasant to contem- 
plate. 


The radial engine achieves its weight advantage by gather- 
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ing as many cylinders as possible about a short shaft and so 
reducing shaft and case weight. That same process how 
ever makes difficult the problem of accessory drive. With the 
flywheel and clutch housing occupying one whole end of the 
engine, the accessories must all be located at the other end 
there are no sides of a radial engine. The side view of an 
aircraft radial engine discloses the fact that by far the greater 
part of the length of the engine is that produced by acces 
sories and I believe the same would be true of the radial 
engine for automobile propulsion. There seems to be little 
advantage in favor of this type so tar as compactness 1s con 
cerned when all the, necessary accessories are added. 

So long as the master and articulated rod construction is 
used, and I know of no reasonable method of avoiding it, the 
radial engine will have an inherent secondary unbalance. 
Mr. Kalb suggests that this be cancelled by a bob weight 
operating at twice crankshaft speed, but I wonder it the 
same difficulties which have kept the bob weight out oi 
other engines which have needed it would not keep it out of 
the radial. 

For small quantity production on all purpose machinery 
the radial engine is well suited, because it is a “round” engine 
and can be handled nicely on inexpensive fixtures. But 
where several thousand engines per day are required the job 
calls for very expensive special machinery. Mr. Kalb suggests 
practically automatic cylinder machining operations but with 
seven or nine individual cylinders involved the handling 
alone will represent nearly the whole cost of machining a 
single block. However, since the radial engine is inherently 
much lighter than the line engine, it is not at all impossible 
that the saving in material may offset the difference in ma 
chining cost. 

Mr. Kalb’s suggestion of using interchangeable cylinders 
for five, seven and nine-cylinder engines sounds very attrac 
tive and has been followed to some extent in aircraft engine 
manufacture but there is at least one strong argument against 
it. The bore-stroke ratio best suited for compactness and low 
weight in a five-cylinder engine is not at all the ratio best 
suited for a nine-cylinder engine. Consequently if this 
method is adopted two of the series of these engines are com 
promises and only one is a really good engine. 

The matter of accessibility of a radial engine in the stern 
of an automobile is one to be approached prayerfully. With 
cylinders protruding in all directions it is difficult to imagine 
any arrangement which will permit all heads or plugs to be 
removed with equal or even reasonable facility. 


Horizontal Engines 
Offer Some Points 


—E. H. Hamilton 


Professor in Charge of Automotive Engineering, 


New York University 


R. KALB’S review of the various types of engines suit 

able for automobile use was most interesting. One type 
which he seems to have omitted is the Horizontal Double 
Opposed or, as it is sometimes referred to, the Two-Opposed 
Piston Type. This engine, in spite of certain criticisms of the 
necessary gearing to synchronize the two crankshafts, has 
many outstanding advantages over certain other types of 


engine. As pointed out by Mr. Kalb, in his paper, a flat or 
horizontal engine would fit in rather well with our present 
ideas on streamlining. 

I do not agree with the author regarding the proper place 
for the engine in the car. Placing it to the rear of the rear 
axle seems to me to be fundamentally wrong trom every 
standpoint. It reduces the weight on the tront end where 
weight is needed at high speeds; it increases the weight on 
the rear axle where no increase in weight is desired. It gen 
erally calls for a longer car and the only excuse that I can see 
for placing the engine in the rear is due to the fact that the 
ordinary type of engine will not easily fit into the front end 
ot a streamlined vehicle. Any horizontal type of engine such 
as the double opposed-piston type will fit nicely into the front 
end of most any streamlined car. This type of engine is, of 
course, in pertect balance when built up in any even number 
of pistons. 

This type of engine can be built to operate either as a two- 
cycle or as a four-cycle engine. When designed as a four-cycle 
unit, a single reciprocating sleeve worked in conjunction with 
two pistons will take care of the exhaust and intake events. 
When run as a two-cycle engine the sleeve can be omitted 
and each piston in a cylinder will take care of one of these 
events. My experience with this type of engine has led me 
to believe that it holds considerable promise for automobile 
as well as aircraft use. 

One question that I would like to ask Mr. Kalb is how he 
proposes to take care of the oil that undoubtedly would tend 
to get into the lower cylinder or cylinders of his radial engine 
when the engine is idling or running at relatively low speeds. 
My experience with tests on radial engines has been that the 
oil will accumulate in the lower cylinders whenever the speed 
of the pistons is so low that the upward acceleration given to 
the oil by the piston is less than the acceleration due to grav- 
ity. Above this speed, of course, the acceleration given to the 
oil by the pistons in the lower cylinders throws the oil clear 
and thus prevents any accumulation. The radial aircraft en- 
gines operate with sufficiently high piston speeds so that they 
are not troubled by this oil problem. 

[ cannot agree with Mr. Kalb that distribution of a wet 
mixture would be made any easier on a radial than on a con- 
ventional type of engine. Making the paths from the car- 
bureter to each cylinder of equal length would not in any 
way equalize distribution unless all of the equal length paths 
had the same slope. As a matter of fact, on the engine which 
he describes, half of these branches would run up hill and 
the other half would run down hill from the carbureter. All 
of the experience that I have had with radial engines would 
lead me to believe that the lower cylinders would receive an 
over-rich wet mixture and the upper half, especially the upper 
most cylinder, would receive a comparatively lean dry mix 
ture. Mixture distribution on such an engine obviously 
would be very poor unless some mechanical device such as a 
centrifugal supercharger element were used to aid in equal 
izing the distribution. 


Erratum 


In the report of the 1934 Cooperative Road Tests published 
in the September, 1934, S.A.E. Journat, reference was errone 
ously made on page 15 to the meeting of the Cooperative 
Fuel Research Committee held Sept. 12, 1933. The correct 


date of this meeting was Sept. 12, 1932. 
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Behind the Scenes 


With the Committees 


Color Code for Steel Bars 


N response to a recent request from the National Asso 

ciation of Purchasing Agents, the Iron and Steel Division 

of the Standards Committee, appointed a subdivision to 
consider the pros and cons of adopting an S.A.E. color code 
for marking steel bars. Such a color code was not deemed 
practical by the subdivision which reported untavorably on 
the project. In its report the subdivision said: 

“The subdivision believes that individual companies should 
experience no difficulty in having their various types of steel 
bars painted the proper colors for their individual require 
ments, in other words, continuing with their present practice 
rather than attempting to work to some standard color code 
such as suggested. It is the opinion of the subdivision that 
a great many large users of steel in this country would not 
change their present color code scheme regardless of any 
action by the S.A.E., considering that more distinctive colors 
can be used on their own materials because of the lesser 
number of types of steel used in their own plants. 

“A color code covering the very large number of S.A.E. 
steels listed will be so extremely complicated due to the small 
number of colors that can be used, that a great deal of con 
fusion will surely result should the Society attempt to cover 
all of these types of steels as represented by the N.A.P.A. 
The matter of painting bars while hot will also complicate 
matters. 

“The subdivision therefore reports that it is not deemed 
practical to adopt a color code as proposed by the National 
Association of Purchasing Agents, for the marking of steel 
bars, and recommends that this subject be discontinued.” 

The recommendation by the subdivision has been sub 
mitted to the entire division and approved by it. 

Members of the subdivision making the report were: A. H. 
D’Arcambal, Pratt & Whitney Co., Chairman; N. L. Deuble, 
Republic Steel Corp.; G. E. Knable, Carnegie Steel Co. 

A proposal to establish a telegraphic code for ordering 
S.A.E. steels has also been reported unfavorably because ot 
the tremendous amount of work involved in the preparation 
of such a code and the difficulties which would be encoun 
tered with réspect to international rules and _ telegraphic 


codes, etc. 


As this issue of the JourNAL was being prepared for the 


Vol. 35, No. 4 





press, the Iron and Steel Division of the Standards Committee 
was meeting in Detroit (Sept. 17 and 18), to act 
on reports on various subdivisions that are preparing ex- 
tensions and revisions in the S.A.E. Iron and Steel specifica 
tions to bring them up to date. 


Lubricants 


Ta meeting of the Lubricants Division ot the Standards 
Committee on June 21, at Saranac Inn, a report was 
presented on the results of the letter ballot on the 

status of the 10-W and 20-W crankcase oils. On the question 
of whether the 10-W or 20-W oils should be advanced to the 
recommended practice classification, the letter ballot resulted 
in their retaining their present tentative status. Automobile 
men answering the letter ballot were largely in tavor of 
advancing the oils to the classification of S.A.E. Recom 
mended Practice while the vote of the lubricant members of 
the Division was about evenly divided. 

On the question of whether it is desirable to cancel the 
S.A.E. No. 10 classification, automobile representatives ex 
pressed themselves as in favor of it while the petroleum vote 
was again evenly divided. An alternative of leaving this 
question for later action resulted in a slight plurality favoring 
such delay with the result that the classification is at present 
being retained. 

The question of whether it is desirable to cancel the 
S.A.E. No. 20 classification brought a slight plurality in 
favor of such cancellation with most of the automobile men 
in favor and about two-thirds of the petroleum men_ not 
in favor of it. The proposal of later action on this can 
cellation was received favorably by a majority of voters and 
the question was thereupon referred to a subdivision for 
further consideration. 

Later in the meeting a subdivision was appointed to study 
and report back recommendations on the entire classification 
ot S.A.E. crankcase oils with reference to their viscosity 
limits. Members of the subdivision were named as follows: 
H. C. Mougey, General Motors Corp.. Chairman; A. L. Clay 
den, Sun Oil Co.: J. C. Geniesse, Atlantic Refining Co.: 
W. H. Graves, Packard Motor Car Co.: G. M. Maverick, 


Standard Oil Development Co.; K. G. Mackenzie, The Texas 
Co. 
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AN INTERESTING example of what a lot of work a 
small amount of Molybdenum can do may be found 
in the following comparison of two steels: 


No. 1 
Cc .28/.37% 
Mn .30/.70 
Cr .65/1.35 
Ni 3.00/3.50 
Mo nil 
Elastic Limit 116,700 p. s. i. 130,000 p. s. i. 
Ult. Tens. Strength 135,200 p. s. i. 142,000 p. s. i. 
Elong. % in 2” 19.6 20.5 
Red. of Area % ~y A 65.0 


No. 2 


.23/.30% 
.30/.70 
.75/1.00 

2.55/3.05 
.30/.50 


Thus it will be seen that the addition of less than 
one-half of one per cent Molybdenum, with lower 
Nickel and Chrome, produced an increase of 13,000 


Ibs. in Elastic Limit and 7000 lbs. in Ultimate 


JOURNAL 


Strength. At the same time, Elongation was raised 
1% and Reduction of Area 8%. 

This is just one of various directions in which 
“Moly Improves Steel and Iron” (which is the title 
of a book we have recently printed for the benefit of 
executives and engineers). The cost of the small 
amount of “Moly” required is in distinctly profitable 
relation to the results achieved. 

Our new house-organ, “The Moly Matrix,” en- 
ables you to keep up to date in the progress of Molyb- 
denum. Ask to be put on our mailing-list. Write also 
for these interesting new books: “Molybdenum in 
1934” and “Molybdenum in Cast Iron — 1934 Sup- 
plement.” If you have an alloy problem, let our 
metallurgists and modern experimental laboratory 
in Detroit help you. Climax Molybdenum Company, 
295 Madison Avenue, New York. 


VISIT OUR BOOTH, NO. 114, AT THE NATIONAL METAL EXPOSITION, NEW YORK, OCTOBER 1-5. 
VISIT OUR BOOTH, NO. 108, AT THE INTERNATIONAL FOUNDRY CONGRESS, PHILA., OCTOBER 22-26. 


120-lyb-den-um 
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Pioneer Notes and Reviews 


in the HESE items, which are prepared by the Research 


Department, give brief descriptions of technical 
eve op ment books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
f th the purpose being to indicate what of special interest 
Oo e “Rina ; 
to the automotive industry has been published. 
The letters and numbers in brackets following the 


Newest Type titles classify the articles into the following divisions 


and subdivisions: Divisions—A, Aircraft; B, Body; 

a C, Chassis Parts; D, Education; E, Engines; F, High- 

on necti ng Rod ways; G, Material; H, Miscellaneous; I, Motorboat; 

J, Motorcoach; K, Motor-Truck; L, Passenger Car; 

M, Tractor. Subdivisions—1, Design and Research; 


2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


By William Frederick Durand. Published by Julius Springer, Berlin, 


PRECISION TYPE <7 Aerodynamic Theory 
INTERCHANGEABLE BEARINGS 1934; 398 PP. [A-1] 
During the active life of the Guggenheim Fund for the Promotion 


FLEXIBLE Aeronautics provision was made for the preparation of a series ol 


monographs on the general subject of Aerodynamic Theory. It wa 


THIN WALL recognized that in its highly specialized form, as developed during the 


past twenty-five years, there was nowhere to be found a fairly compre 


hensive exposition of this theory, both general and in its more important 
LIGHT WEIGHT ool 


ipplications to the problems of aeronautic design. It was hoped ther: 

tore that this series of monographs would provide a general review of 
BABBITT LINED progress during the past quarter century, thus covering substantially the 
period since flight in heavier-than-air machines became an assured fact 


STEEL BACKED Che first volume is largely taken up with material dealing with special 


mathematical topics and with fluid mechanics. The purpose of this ma 


INGQGtl'y.ae: terial is to furnish, close at hand, brief treatments of special mathemat 


ical topics which, as a rule, are not usually included in the curricula of 


engineering and technical courses and thus to furnish to the reader some 
DEPENDABLE 


of the elementary notions of various mathematical methods and resources, 


of which much use is made in the development of aerodynamic theor 
ECONOMICAL 


A Flight Investigation of the Effect of Mass Distribution and 


: 


| 


REMOVABLE Control Setting on the Spinning of the XN2Y-1 Airplane 
By N. F. Scudder. N.A.C.A. Report No. 484, 1934; 10 pp., with 
tables and charts. Price, 5 cents [A-1] 


CE IT 


Effect of Retractable-Snoiler Location on Rolling- and Yawing- 
Moment Coefficients 

By J. A. Shortal N.A.C.A. Technical Note No. 499, July, 1934; 
> p 5 hy [A-1 


12 


The Torsional Stiffness of Thin Duralumin Shells Subjected to 


Large Torques 
By Paul Kuhn N.A.C.A,. Technical Note No o, Jul 1924: 8 pp., 


[A-1] 


Landing-Shock Recorder 
By M. J. Brevoort N.A.C.A. ‘Technical Note No. 501, July, 19 


pp., 8 


45 


fig [A-1 


. 


Aerodynamic Investigation of a Cup Anemometer 
By John D. Hubbard and George P. Drescoll N.A.C.A. Technical 
Note No », Julv, 1934; 24 py 19 hg [A-1 


Measurement of Altitude in Blind Flying 
I W. G. Brombachet N.A.C.A. Technical Note No August, 
,1loh [A-1 





An Investigation of the Stress Distribution Due to Bending and 


T h Torque in the Boeing XP-9 Semi-Monocoaue Fuselage 
e CLEVELAND prepared by C. G. Air Corps T 


I ul Brown orp echnical Report No. 3655. 


Published by the Chief of the Air Corps, City of Washington; July ro, 
GRAPHITE BRONZE C0 1934; 18 pp., with tables and chart LA-1] 
» 
. 





on A ee - n i. OHIO Comparison of Various Methods of Predicting Effect of Propeller 
on Diving Speed 
Prepared by R. E. Middleton. Air Corps Technical Report No. 3872. 


Published by the Chief of the Air Corps, City of Washington; July 10, 
Originators of THIN WALL Bearings | 193+: 4 »?» with figures (A-1] 


Continued on page 34) 
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[A-1] 
— diniinsiories ORG & BECK Clutches for 1934 give smoothness 
Pak so necessary to perfect operation, complement- 

ing the streamlined models of this year. 
[A a 
The widespread acceptance of Borg & Beck 
hated Clutches is definite evidence of their superiority 
sii ial and Borg & Beck engineering leadership. 

\ugust, 

[A-1 
ns and B | ( K 
Jul 

A-1] 
— THE BORG & BECK COMPANY Sivteton of 

6558 South Menard Ave. Chicago, Ill. Borg-Warner Corporation 

Oo. 3672. 
July 10, 


[A-1] 





























































Specialized 
Bronze Products 


FOR THE 


Automotive Industry 


FOR ENGINES AND TRANSMISSIONS 
CAM SHAFT BEARINGS 


Thin wall, cast leaded bronze. 


CAM SHAFT THRUST WASHERS 


Special designs to blue print. 


VALVE ROCKER ARM BEARINGS 


Thin wall. Maximum wear resistance. Designs for 
specific applications. 


PISTON AND UPPER CONNECTING ROD BEARINGS 


Specially alloyed and processed for minimum wear. 


WATER PUMP BEARINGS 


High lead, low friction alloys. 


BRONZE-BACKED, BABBITT-LINED BEARINGS 


Special designs to blue print. 


SYNCRO MESH CONES 


Heat treated. Special alloys. 


COUNTER SHAFT BEARINGS . . . REVERSE GEAR SHAFT 
BEARINGS .. . MAIN SHAFT BEARINGS 


Special alloys for specific applications. 
e 8 ® 


FOR CHASSIS 
SPRING EYE BEARINGS 


Specially processed, SUPER HARD leaded bronze for 
minimum wear and lubrication. 


STEERING GEAR BEARINGS ... FRONT AND REAR AXLE 
BEARINGS ... BRAKE MECHANISM BEARINGS 


Special alloys for specific applications. Engineering counsel 
on unusual requirements and specifications. 


GRAPHITED OIL-LESS CAST BRONZE BEARINGS 
| 


Specially made to blive print. 
e 6 ® 


FOR PLANT MAINTENANCE 


/ 

/ 

500 different sizes “‘Ready Made” bronze bearings com- 
: pletely machined and finished ready for assembly, always 
| in stock. WRITE FOR LIST . . . Machined and centered, cored 
| and solid bronze bars in 13’ lengths. WRITE FOR LIST. 
; Bronze castings of any required alloy and design. 


Bunting superior lead base Babbitt. 


THE BUNTING BRASS & BRONZE 
COMPANY... . TOLEDO, OHIO 


Branches and Warehouses: New York, Brooklyn, 
Newark, N. J., Boston, Philadelphia, Cleveland, 
Cincinnati, Detroit, Chicago, Minneapolis, St. Louis, 
Dallas, Kansas City, Los Angeles, San Francisco, 
Seattle. Export Office: Toledo, Ohio. 


TING 


QWALITY 
PHO BROAZE 









BUSHING 


BEARINGS 


TENTED 
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NOTES AND REVIEWS 


Continued 


Influence of Cut-Outs in Elevator on the Static Longitudinal 
Stability and on the Static Elevator Effect 


By Curt Biechtele1 Translated from Luftfahrtforschung, Vol. X1, No 
1, May 15, 1934 N.A.C.A. Technical Memorandum No. 750, August, 
1934; 4 pp., 13 figs [A-1] 


Investigation of Boundary Layers on an Airplane in Free Flight 
By J. Stuper Translated from Luftfahrtforschung. Vol. X1, No. 1 
May 15, 1934. N.A.C.A. Technical Memorandum No 751, August, 
1934; IO pp., II figs \-1 


Additional Test Data on Static Longitudinal Stability 


By Walter Hubner Translated trom Luftfahrtforschung, Vol. XI, 
No. 1, Ma 15, 1934 N.A.C.A fechnical Memorandum No. 752, 
\ugust, 1934; 22 pp., 30 fiz [A 1] 
Airplane Vibrations and Flutter 

Prepared by J. A. Roch« \ir Corps ‘Technical Report No. 3861 Pub 
ished by the Chief of the Air Corps, Cit t Washington: Ju 10, 193 
7 , illustrated 1 A-1 


Flutter Control Devices 


Prepared by M. N. Pack Air Corps Techni Report No. 2875. Pub 
ished by the Chief of the Air Co City of Washington; July ro, 193 
with figur [ A-1 


Spot Welding and Its Application to Aircraft Structure Corro- 
sion-Resistant Steel 18:8 

Prepared by Charles L. Hibert Air Cor echnical Report No. 
Published by the Chiet of the Air Corps, City of Washington; July 1 


llustrated LA I 


y 
) 


Impact Buckling of Thin Bars in the Elastic Range for Any End 
Condition 

By Joset Taub. ‘Translated from Luftfahrtforschung, Vol. X, No 
July 6, 1933; Verlag von R. Oldenbourg, Miinchen und Berlin. N.A.C.A 
lechnical Memorandum No. 749, July, 1934: 60 pp., 22 fig LA-1 


ENGINES 


Engine Knock—A Study of the Pressure Waves Associated with 
Detonative Burning 


B I lo d Withrow ind Gerald M Ra Wel I Publi hed in Th {ut 
mobile Engineer, August, 1934, p. 241 [1 1] 

In connection with a study of the Hame movements at the tume ot 
nock and more re ntly in the interpretation of absorption spectra of the 
va in an Otto cycle engine a considerable number of time-displacement 

ords of flame movements were photographed in an engine running 
under its own power and pulling a normal load. Pressure-time curve 
vere obtained simultaneously with the majority of the flame records 
Thi yhotographic study of engine combustion covered a wide variet 


operating conditions 


The paper describes the apparatus u d and present yroup of pik 
tures tllustrating one phenomenon: namely, shock wave 

On the basis of the evidence set forth, the following conclusions wer« 
reached (1) that the dominant pressure fluctuations observed on the 


indicator cards taken with the carbon-stack indicator result trom rea 
pressure fluctuations in the engine, and (2) that the inference previousl\ 
drawn from the flame pictures alone, that pressure waves are sometimes 


et up in an engine running under knocking conditions, is correct 


Equilibrium Volatility of Motor Fuels from the Standpoint of 
Their Use in Internal Combustion Engines 


By Oscar C. Bridgeman. Published in the Bureau of Standards Journal 
t Resear h, July, 1934, p 53 [I 1] 

Che author states that one of the larger problems in connection with 
the relation between fuel characteristics and engine performance is con 
cerned with fuel volatilit For man ears, the National Bureau of 
Standards conducted an investigation of tuel volatility, in cooperation 
with the automotive and petroleum industries, and the present paper 
covers the experimental data obtained and the conclusions reached in this 
investigation. An apparatus and method are described tor the measure 
ment of the equilibrium volatility of motor fuels, and experimental data 
are presented on 38 gasolines and blends covering a wide range of 
volatilit A correlation is shown to exist between equilibrium volatility 


data and distillation data obtained by the standard A.S.T.M. method 


By use of the equations deduced, it is possible to obtain from distillation 


data all of the equilibrium volatility data of interest in connection with 


engine performance 


ro- 


ith 
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B' WORKING out improvements 
in technique, Ford has accom- 

plished many things which were gen- 

erally thought to be impossible. 

A notable example is the success- 
ful casting in one piece of the V-8 
cylinder block. This was made pos- 
sible in the first place by the intro- 
duction of “precision methods” in 
the pattern shop and in the making 
and assembling of cores and molds. 
Then, in preparing the iron for cast- 
ing, a new procedure in melting 
practice was devised, with conse- 
quent improvement in metal as well 
as reduction of foundry costs. 

Similar development of new 
alloys, with improved molding prac- 
tice, made the cast-steel crankshaft 
a success. 


The one-piece steel-spoke wheel is 








By Ivprovine 


TECHNIQUE 


Forp MoT 








a triumph of improved technique in 


the welding process. 

A still more recent achievement 
is the improvement in enamel coat- 
ing of all Ford bodies. Not only is 
the enamel itself a scientific develop- 
ment, but new methods of applica- 
tion were perfected, including 
baking at much higher tempera- 
tures. The result is a new finish of 
lustrous beauty and most remark- 
able durability. 

These and countless other im- 
provements have been possible only 
because there is courage to discard 
the old and accept the new — to cast 
aside routine processes and take a 
new road. No smallest detail of 
design or production is considered 


unworthy of study and experiment 


for its technical improvement. 





rR COMPANY 
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RELAXED RIDING 


with NEW Spicer 
Self Compensating 
Shock Absorbers 





Simple in design, effective in operation, Spicer Shock 
Absorbers require no attention, adjustment or refill- 


ing. They are standard equipment on many of today’s 
easiest riding cars. 


Spicer 


MANUFACTURING CORPORATION 
TOLEDO, OHIO 


BROWN-LIPE SALISBURY SPICER 


CLUTCHES and FRONT and REAR UNIVERSAL 
TRANSMISSIONS AXLES JOINTS 


PARISH 


FRAMES 
READING, PA. 
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NOTES AND REVIEWS 


Continued 





The Use of Induction Cut-Off for Power Control of Internal- 
Combustion Engines 


By Edmund Giffen. Published in Engineerin August 2 


g, 24, 1934, P. 
186. [E-1] 

A series of comparative tests on the relative merits of the induction cut- 
off and throttling methods of control were carried out on a Crossle gas 
engine in the Engineering Laboratory of King’s College, London. Sys- 
tematic tests were conducted on this engine, and a comparison made 
between control by throttling and by induction cut-off at four different 
compression ratios, and at three different mixture strengths for each 
compression ratio, 

The tests described and discussed in this article show that, with the 
type of engine used, the change to cut-off control leads to a 
improvement in performance 


substantial 


Calculation of Horsepower Available 


By Shatswell Ober Appendix to Estimation of the Variation of 
Thrust Horsepower With Air Speed. N.A.C.A. Technical Note No. 446 


(Appendix), July, 1934; 2 pp LE-1} 


Exhaust Gases and Other Products of Combustion in Airplane 
Engines and Their Effect on Man 


Prepared by Major Malcolm C. Grow. Air Corps Technical Report 
No. 3954. Published by the Chief of the Air Corps, City of Washington; 
July 10, 1934; 6 py LE-1 


A Development of the Michell’s Theory of Lubrication 


3 orao Kobayashi. epor lo. 107 of the Aeronautical Research 
By J I Report N \ t R I 
Institute, Tokyo Imperial University, June, 19234: 6 with tables 
ind charts [E-1] 


On the Effect of Pipe Bores on the Cut-off of Fuel Spray in In- 
jection Systems with Open Nozzles 


By Fujio Nakanishi, Masaharu Ita, and Kikuo Kitamura. Report No 


108 otf the Aeronautical Research Institute, Tokyo University, June, 1934 
Ig |} , with table ind chart |} I 
Auto et Route 

By N. Bernatzk Published in La Technique Autom le « ferienne 
»nd quart » 3024, f [F-1] 


The following topics are to be dealt with in this series of articles on 
the mutual adaptation of the road to the vehicle: the width of the road 
ind the automobile; road crowning and the chassis modifications thereby 
imposed; tractive resistance on curves; relation between the type of curve 
ind the design characteristics of the vehicle; grades, the principles gov- 
erning their choice and their effect on visibilit A number of original 
formulas are developed 


MATERIAL 


The Corrosion of Tin and Its Alloys—Part I—The Tin-Rich Tin- 
Antimony-Copper Alloys 


By T. P. Hoar. [G-1 


The Influence of Pickling on the Fatigue-Strength of Duralumin 
By H. Sutton and W. J. Taylor. [G-1 


Permissible Stress Range for Small Helical Springs 


By F. P. Zimmerli. Engineering Research Bulletin No. 26, July, 1934. 
Pubiished by the Department of Engineering Research, University of 


Michigan, Ann Arbor, Mich [G-1 
This study of the availabl tress ranges to which commercial steels 
in be subjected when tested as small helical compression springs leads 


to the following conclusions, the authors state 

(a) There is a definite relationship between the ultimate torsional 
trength and the available stress range in uniform steel] Vhis 
tant for each type of steel 

(b) The endurance limit or stre range of a given steel in torsion is 
raised by any treatment that increases the ultimate torsional strength. 

(c) At present both foreign and domestic production are open to 
improvement inc the maximum fatigue resisting properties are not 
ilways supphiec 

(d) If the same ultimate torsional strength is imparted to a given steel 
in one instance by thermal treatment and in another by mechanical 
working, then the | 
treated conditior 


1xImuM resistance to fatigue will occur in the heat 
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& Hercules Diesel Engines are simple, compact and rugged. 


Their success today in a wide variety of applications is 
due to their ability to deliver dependable and economical 
power ... an ability characteristic of all Hercules Engines. 
HERCULES MOTORS CORPORATION, CANTON, OHIO, U.S.A. 


MANUFACTURERS OF HEAVY-DUTY INTERNAL COMBUSTION ENGINES AND POWER UNITS 
FROM 6 TO 200 HORSEPOWER 






































Peterlex 
ALL-METAL 
FLEXIBLE 
TUBING 


CDLAC 


sii itm b hb bab badbbber 





A TESTIMONIAL FROM ONE OF THE 
WORLD'S GREATEST FLYERS 


"'Titeflex Metal Hose Co., 
Newark, New Jersey 


Gentlemen: 


Attached is an order for Titeflex gasoline and oil lines. 
—Thanks to Titeflex hose | experienced no gasoline and 
oil line breakage or leaks on the Southern Cross during 
my Trans-Pacific and Trans-Atlantic flights and the four 
years in which the lines and the ship have been in service 


since these flights took place. 


The perfect results | had with Titeflex tubing on my 
Southern Cross leave me no other choice but to use 
the same tubing material for gasoline and oil lines on 


my new plane. 
Yours very truly, 


(Signed) Sir Charles Kingford Smith." 
e * a 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 
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TITEFLEX METAL HOSE CO. 
Newark New Jersey 
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Oils—Molecular Weights by the Cryoscopic 


Method and from Thermal Data 


Industrial and 


t 


By M. R. Fenske, W. B. McCluer, and M. R 


September, 1934, p. 976 


Published in 


[G-1] 


Cannon 


Engineering Chemistry, 


Average molecular weights of complex high-botling hydrocarbon mux 
ures were obtained by a method based on heats of vaporization Thi 
permits an independent check on the cryoscopic method of moleculat 
veight determination Using six different oils, the greatest differen 
vetween the two methods was found to be 7 per cent The averag 


{ 


molecular weights of tourteen different hydrocarbon oil 


( 


Tracuiions Wel 


letermined satisfactorily by the 


These data were cor 


method involving heats 


ot vaporization 


related on the basis of viscosity index and 37.8 ¢ 


I F.) Savbolt viscosit by the following equation 
F. viscosit 
1¢ 
2 
Mo 
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The Explosion of Mixtures of Combustible Gases with Air by 


Nuclear Drops of Water and Other Nuclei and by X-rays 


B R. O. Ki Fe Published in th ] “urn f the Institution f Petroleun 
Technologists, August ) 79 [G-1] 
TI} uthor states that the nuclear theor vf self-igmition as advanced 
Callendar to account for the occurrence of detonation in an engin 
is based on tl yssession by nuc] ent in a gaseous combustible mix 
ture of chemical properties which, in the temperatur onditions, lead to 
their simultaneous ignition and explosion before combustion is completed 
n the normal course of flame tra\ The view that the nuclei, even i 
them ve incombustible, night ienit ind x plod the combustib 
nixture was not considered, but 1 upported by recent experiment 
Thus mixtures with air of hydrogen, ethvlene, carbonic oxide and acet 
ne have been exploded by nuclear drops of water, in suitable experi 
nental conditions Th condition depend mainly on the natur 
ombustible gas and thx ntact surface Experiments made wit 
hydrogen-air mixtures passing through pyrex glass and steel combustion 
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What Members Are Doing 


Col. Porter Adams has been elected presi 
dent of Norwich University, Northfield, Vt. 
Colonel Adams is a past president of the Na- 
tional Aeronautic Association, which he was 
active in founding, and has served continuously 
as chairman of its executive committee, except 
during the two terms he was its president. He 
has been a member of the S.A.E. since 1916, 


Col. P. H. Adams 





and has served on the Standards Committce 
irom 1923 to 1926, 

He is a member of the board of trustees of 
the Daniel Guggenheim Medal Fund and chau 
man ot the Municipal Air Board of the City 
of Boston. As an engineer he has specialized 
in internal-combustion engine development and 

aircratt’ problems. For the past severa 
months he has been acting as president of Nor 
vich University. His confirmation as permanent 
yesident was made after examination ot 


roup of more than candidates 


Leonard S. Hobbs, 


ratt & Whitney 


esetarcen enxinee! 
Aircratt Co., has been made a 
vice-president ot the company under a reor 


vamization plan recently announced. 
, : 
Benjamin H. Gilpin, tactory manager of 


att & Whitney, has also been named 


re side nt 


a Vee 
Mr. Hobbs joined the compan research 
engineer 1n 1927 and had been acting director 

the company’s research division for several 


eal prior to his” recent promotion His 
previous connections have included work in 
the powerplant branch of the Army Air Corps 


tboratories at Cook Field and with the Strom 


berg Carburetor Co., where he was in charge 
t the aviation division 

Mr. Gilpin joined Pratt & Whitney as ser- 
vice manager in 1929. In 1930 he was ap 
pointed factory manager and for a time com 
bined manufacturing and service responsibilitie 
Once with the Wright-Martin Co., Mr. Gilpu 
was chief inspector of all divisions. Just before 
oining Pratt & Whitney, he was quality man 
ger and general manager respectively of the 
iutomobile and die-casting subsidiaries of the 
H. H. Franklin Mfg. Co 


Sidney Summerlee, tormerly superinten- 
} 


dent of the Chrysler plant at Newcastle, Ind., 


has formed Summerlee Sales and Service, Inc., 
in Detroit. The organization, of which he 1s 
president and treasurer, will sell and service 
automobiles and accessories 


Charles F: Magoffin is engineer, truck 
department (Dodge trucks), for the Chrysler 
Corp., Detroit. 


Remember! 


Change in passenger-car pro- 
grams or in projects of parts and 
accessory makers usually has 
meant some movement of men 
between the various engineering 
departments. This is the time 
of year when many new programs 
are being developed. 


The S.A.E. Placement Service. 
in touch with basic commercial 
movements as well as immediate 
personnel requirements in the in- 
dustry, is constantly playing a 
more important part in helping 
engineering executives to select 
the men best fitted for their par- 
ticular requirements and in seek- 
ing out the spots in which indi- 
vidual members of the Society 
can render their most effective 
service. 


Donald H. Spicer, formerly research en- 
gineer with the Johns-Manville Corp., will have 


charge of sales and research for the Atlas 
Asbestos Co., North Wales, Pa 


Pete M. Heldt, author of a series ot 
books on the design of gasoline engines and 
automotive vehicles, is the author of “High 
Speed Diesel Engines,’ of which a French edi 

-ntly appeared 1 whicl Il | 
tion has recently appeared, and which will De 


P. M. Heldt 





issued in Italian and Spanish. Mr. Heldt, who 


has been a member of the Society since 1906, 


is engineering editor of Automotive Industri 


Charles Sardou, ]r., is inspector of as 
sembly for the Douglas Aircraft Co., Santa 
Monica, Calif. He was formerly an inspector 
for the Lockheed Aircraft Corp. at Burbank, 
Calif. 
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George Ek. Denis is now engineer in 
charge of department, Young Radiator Co., 
Racine, Wis. Until recently he was chief engi- 
neer, Universal Motor Co., Oshkosh, Wis. 


R. O. Ensign, formerly parts and service 
manager, American Austin Car Co., Inc., Butler 
Pa., is now resident manager in Dallas, Tex., 
for the Chrysler Motors Parts Corp. 


Richard R. Whittingham, formerly \u- 
bricating engineer in Boston for the Standard 
Oil Co. of N. Y., has joined the Gulf Refining 
Co., and has been assigned to the New York 
listrict. Mr. Whittingham was elected secre- 
tary of the New England Section for the 1935 


eason, but resigned on his transferring to resi- 
dence in New York 


Bernhardt L. Dorman, tormerly  experi- 
mental engineer for the Paragon Vaporize1 
Corp., Chicago, is now special test engineer, 
tractor works laboratory, Jnternational Harves- 
ter Co., Chicago 


Maurice A. Thorne has become project 
engineer, Olds Motor Works, having resigned as 
experimental engineer, Pierce-Arrow Motor Car 


Co. Prior to joining Pierce-Arrow in 1929, he 
had been in charge of the proving ground for 
Studebaker Corp. for several years. He has 


been active in S.A.E. work, having been chair- 
» 7 } 
man of the Buffalo Section for 1932-33, as well 


M. A. Thorne 





as having served on various administrative and 


technical committees of the Society. 


{rthur S. Hawks is now senior mecha! 
ical engineer (Diesel) with the United States 
Naval Engineering Experiment Station, An 
napolis, Md. He was formerly chief engineer, 
Fairbanks, Morse & Co., Beloit, Wis. 


Laurence K. Jenkins is connected with 
the Corbitt Co., Henderson, N. ¢ 


we g Stratford, former president and 
general manager of Alco Products International, 
Paris, has formed the Stratford Engineering 


Corp. and will make his headquarters in Kan- 
sas City, Mo. 


{xel j. Jansson has joined Vickers, Inc., 
Detroit, as a designer. 


James Russell Walsh, formerly cooling- 
ystem engineer with the National Carbon Co., 


is now general manager of the Tri-Boro Elec- 
troplating Co., Corona, L. I., N. Y. 


Hubert K. Dalton has moved his office 
to 522 Fifth Ave., New York City. 
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Walter E. Burnham, formerly instructor 


in aeronautics, Tri-State College, Angola, Ind., 
is now an engineer with the Stearman Aircraft 
Co., Wichita, Kan. 


Roger Birdsell has been appointed man- 
ager of the new radiator division of the Yates- 
American Machine Co., Beloit, Wis. Formerly 
a vice-president of the old Perfex Corp., Mr. 
Birdsell has been, for the last several months, 


Roger Birdsell 





engaged in designing and equipping a plant 
for the production of tubular and cellular core 
radiators for the company with which he is 
now associated. 


Frederick Knack is working on a stress- 
analysis project for the Seversky Aircraft Corp., 
Farmingdale, New York. 


Joseph E. Pogue, consulting engineer, is 


now located at 29 Washington Square, New 
York City. 


Sydney Bevin, former manager of the sales 
engineering department, Tide Water Oil Co., has 
joined Fiske Brothers Refining Co., Toledo, Ohio, 
as chief engineer. 


Conrad A. Teichert, formerly a designer 
with the Eclipse Aviation Corp., has joined the 
United American Bosch Corp., Springfield, 
Mass. 


Kwang H. Chang is with the topographi- 
cal division of the Department of Parks, New 
York City. He was formerly research engineer 
with the Dunbar-Gibson Co., New York. 


Walter S. Rogers, formerly export service 
manager, White Co., Cleveland, has joined the 
service department of the Chrysler Export Corp. 
in Detroit. 


William Van Der Sluys, ]r., is a student 
engineer with the Chrysler Corp., Detroit. Pre- 
viously he was an assistant in the Department 


of Physics, Stevens Institute of Technology, 
Hoboken, N. J. 


Leo A. Bixby is manager of the trans- 
mission division, Clark Equipment Co., Berrian 
Springs, Mich. Formerly he was chief engineer 
of the Fuller & Sons Mfg. Co., Kalamazoo, 
Mich. 


L. Hi. Pomeroy, in his presidential ad- 
dress to the Institution of Automobile Engi- 
neers in London on Oct. 2, made the interesting 
suggestion that a major cause of accidents in- 
volving motor vehicles is road congestion. De- 
signing vehicles to the ends of higher speed 
and acceleration might furnish an answer to 
the problem. The only other possible cure, he 
believes, would be to limit the number of 
vehicles on the road. 
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Personal Opinions 


(Being terse phrases spoken or written by 
Members or by their guests and ferreted 
from their context by an editor in an tn- 
quiring mood) 


When the R.A.C. formula for comput- 
ing the horsepower of a gasoline engine 
was proposed, it was based on a maxi- 
mum piston speed of tooo ft. per min. 
The reasoning which led to this conclu- 
sion, as reported by Sir Dugald Clerk, 
was a trifle loose, but, as is well recog- 
nized by designers of large Diesel en- 
gines, piston speed constitutes a limitation, 
or rather a criterion by which the output 
of an engine should be judged. The ques- 
tionable arguments presented and_ the 
failure of the R.A.C. formula to give 
even an approximately correct result have 
undoubtedly contributed to the disap- 
pearance of the use of piston speed as a 
criterion in aircraft-engine design. A pow- 
erful design tool has thereby been neg- 
lected.—E. S. Taylor. 


+ 


Better results can be expected with the 
design of Metropolitan coaches where suit- 
able engines are placed satisfactorily either 
in the front, rear or under the floor. They 
must be out of the passenger compart- 
ment, however. It is my opinion that 
with such engine placements, proper en- 
gine ratio will not only be achieved, but 
1 clear interior space for the exclusive use 
of passengers will be provided.—F. J 
Tirrell 


> 


Although the high-power spark-ignition 
oil engine is a comparatively recent de- 
velopment, satisfactory results have been 
obtained, and it has been proved that the 
basic principles are sound. — Torhjorn 
Dillstrom. 


+ 


The fact that streamlined articulated 
trains have been developed to meet special 
needs doesn’t by any means indicate that 
previous types will no longer be desired. 
There are many services in which the pas- 
senger-carrying capacity is a secondary 
consideration, the principal revenue being 
obtained from express, milk, parcel post, 
and sometimes freight. Conventional types 
(of rail cars) will continue to be used and 
to make an excellent showing in such 
applications.—Charles O. Guernsey. 


> 


The evolution of all multi-cylinder en- 
gines has been influenced largely by the 
necessity for adaptation to the vehicles or 
machines in which they are used. In 
this respect there exists a close analogy 
between mechanical and biological evolu- 
tion. This process of mechanical adapta- 
tion to environment is most strikingly 
exemplified by the wide divergence of 


automobile and aircraft engines.—Lewis 
P. Kalb. 


Michael Gregor is president of the Gregor 
Aircraft Corp., Roosevelt Field, Mineola, L. I., 
N. Y. He was consulting aeronautical engineer 
for the Plane Speaker Corp., New York City. 


Fred W. Parker, | ss formerly sales en- 
gineer for the Timken-Detroit Axle Co., has 
been named service manager of the same organ- 
ization. 


Arthur S. Hawks, formerly chief engineet 
ot Fairbanks, Morse & Co., is now senior me- 
chanical engineer (Diesel) at the United States 


Naval Engineering Experiment Station, Annap- 
olis, Md. 


W. E. Lerch has been appointed chief 
technical instructor of the Hemphill Diesel En- 
gineering Schools, Los Angeles, Calif. He was 
until recently mechanical supervisor of an 

tate in Greenwich, Conn. 


Herbert Chase is the author of “Die Cast- 


ings,” a treatise on their design, composition, 


application, specification, testing and finishing 


Herbert Chase 





The book has just been published by John 
Wiley & Sons, Inc., of New York and London. 


> V7 . 7 

].R. Van Dyke is engineer in charge of de 
sign for the Federal Emergency Relief Adminis 
tration in North Dakota. He was an instructor: 


in mechanical engineering at the North Dakota 
State College, Fargo. 


e.. C. Hanch, former secretal and gen 
ral manager of the National Association of 
Finance Companies, has opened an office at 
1400 Lake Shore Drive, Chicago, from which 


he will function as an automotive counsel. 


Clay Anderson has joined the Bond Ele: 
tric Corp., Jersey City, N. J 


Joseph Ges helin, engineering editor, Au- 
tomotive Industries, is scheduled to read a paper 
mn “The Economic Status of the Automotive 
Diesel Engine in Modern Transportation” at 
the Annual Convention of the American Pe- 
troleum Institute at Dallas, Texas, Nov. 14 
Mr. Geschelin will also present a paper before 
the machine shop practice division of the Amer- 
ican Society of Mechanical Engineers at the An- 
nual Meeting of that Society in December. 
This paper will be concerned with “Current 
Practice in Surface Broaching,” a subject on 
which Mr. Geschelin gave a paper at the last 
Annual Meeting of the S.A.E. 


Max F. Wolleringhas resigned as fac- 


tory manager of the Hudson Motor Car Co., 
Detroit. 


I. Robb Walt is taking graduate work at 


Stanford University, Stanford, Calif. 
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Deaths Reported 


Major Frederic Strickland, a foreign 
member of the Society since 1927; at Boynton 


“/> 


Hall, Bridlington, Yorkshire, England. 


Otto C. E. P. Wawrziniok, professor and 


director of the Institut fur Kraftfahrwesen of the 
technical school at Dresden, Germany. Professor 
Wawrziniok had been a foreign member of the 
Society since 1926. 


Frank D. Heath, \ate district sales repre- 
sentative in Detroit for the Jones & Laughlin 


Steel Corp.; an associate member of the Society 
since 1916. 


Phelps Brown, a member of the Society 


since 1918; late president and general manager 
f the Wico Electric Co., Springfield, Mass. 


Charles E. Sargent 


Charles E. Sargent, a celebrated large- 


engine designer and a very active member of the 
Society in the period from 1913 to 1926, died 
Sept. 22 at Indianapolis. Mr. Sargent, who 
was 72 years old, had been in ill health for 


S.A.E. Annual Dinner 


Commodore Hotel, New York, Jan. 7, 


1935. 
S.A.E. Annual Meeting 


Book-Cadillac Hotel, Detroit, Mich., Jan. 
14-18, 1935. 


Baltimore—Nov. 1 


Engineers’ Club of Baltimore; dinner 
6:30 P.M. 
The Evolution of Streamlining of the Auto- 
mobile; Its Development and Future Possi- 
bilities—R. H. Heald, Aerodynamic Divi- 
sion of the National Bureau of Standards. 


Canadian—Nov. 21 


Royal York Hotel, Toronto; dinner 7:00 
P.M. 
Engineering Research—Dr. H. B. Speak- 
man, Ontario Research Foundation. 


Chicago—Nov. 7 


Oliver Hotel, South Bend, Ind.; dinner 
6:30 P.M. 
Recent Developments in Motor Oils—Rob- 
ert E. Wilson, vice-president and director 
of research, Standard Oil Co. of Indiana. 
The regular November meeting of the Chi- 
cago Section was advanced to Oct. 23 and 
was featured as “Ladies’ Night.” H. T. 
Strong, of William Wiese & Co., addressed 
the meeting on the subject of Color Vision. 


Cleveland—Nov. 13 
Cleveland Club; dinner 6:30 P.M. 


Dayton—Nov. 6 


National Cash Register School House; 
dinner 6:30 P.M. 


WHAT MEMBERS ARE DOING 


several years, during which he practiced spo- 
radically as a consulting engineer. During his 
more active period he served as chief engineer 
of Lyons-Atlas Co. and the Midwest Engine 
Co., the latter connection terminating in 1921. 
Other companies for which he had undertaken 


C. E. Sargent 





engineering design and research included the 
Wisconsin Engine Co., the American Rotary 
Valve Co., the Sherman Corp., and the West- 
inghouse Electric and Manufacturing Co. Dur- 
ing his early years Mr. Sargent specialized in 
the development of steam and gas engines, 
many’ of which are still in use in municipal 
lighting service, etc. For his work in the 
development of a tandem 4-cycle double acting 
gas engine said to be the first ever constructed, 
he received in 1907 the John Scott Legacy 
Premium and Medal of the City of Philadelphia. 


Meetings Calendar 


Stratosphere Flights — Captain Stevens, 
Wright Field. 


Detroit—Nov. 5 


Book-Cadillac Hotel; dinner 6:30 P.M. 


The Army Alaskan Flight—Major Royce, 
Commandant, Selfridge Field. 


Design of a High Speed Engine—Stanwood 
W. Sparrow, research engineer, Studebaker 
Corp. 


Indiana—Nov. 8 


The Athenaeum, Indianapolis; dinner 
6:30 P.M. 


Automatic-Over-Drive Developments—W. 
B. Barnes, Barnes Development Co., and S. 
O. White, chief engineer, Warner Gear Co. 
Observation of Over-Drives on A.A.A. 
Tests—Lee Oldfield, consultant. 

Kansas City—Nov. 2 


Steuben Club; dinner 6:30 P.M. 
Subject—Transportation. 
Metropolitan—Nov. 8, 9 and 10 


Douglas Hotel, Newark, N. J. 


Regional meeting sponsored jointly by the 
Metropolitan Section, S.A.E., the New Jer- 
sey Motor Truck Association, and the New- 
ark Chamber of Commerce. 


Milwaukee—Nov. 7 


New England—Nov. 12 


Walker Memorial, Cambridge, Mass.: 
dinner 6:30 P.M. 


Northern California—Nov. 13 


Engineers Club, San Francisco; dinner 
6:30 P.M. 
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This award was made after an exhaustive study 
of the engine by a special sub-committee of the 
Franklin Institute. Mr. Sargent’s engine was of 
extremely high thermal efficiency, the products 
of combustion being expanded to nearly atmo- 
spheric pressure. For his work in this con- 
nection Mr. Sargent received later the Octave 
Chanute Memorial Medal of the Western 
Society of Engineers. 

More than 70 patents had been developed 
by Mr. Sargent during his lifetime. He gradu- 
ated from the University of Illinois and in 
1915 received the professional degree in me- 
chanical engineering from the same institution. 
Besides being a member of the Society of Auto- 
motive Engineers, he was affiliated with the 
Franklin Institute of Pennsylvania and the 
American Society of Mechanical Engineers. 

He is survived by his widow and several 
children including Richard B. Sargent, automo- 
tive engineer, Sun Oil Co., who is also a 
member of the S.A.E. 


Calvin W. Rice 


Dr. Calvin Winsor Rice, since 1906 ex- 
ecutive secretary of the American Society of 
Mechanical Engineers, died Oct. 3 of a cerebral 
hemorrhage. 


Modern Methods of De-asphaltizing, De- 
waxing and Solvent Refining of Motor Oils 
—E. W. Hutton, manager lubricating oil 
sales, Union Oil Co. of Los Angeles. 
Lubricants and Lubrication for the Modern 
Motor Car—F. L. Wagar, manager automo- 
tive oil sales, Associated Oil Co. 





Northwest—Nov. 9 

Automotive Air Brakes—R. K. Whittelsey, 
Westinghouse Pacific Coast Brake Co. 
Oregon—Nov. 9 


Congress Hotel, Portland; dinner 6:30 


P.M. 


Social meeting and dance, with after-dinner 
speaker. 


Philadelphia—Nov. 14 


Inquirer Bldg.; dinner 6:30 P.M. 


Pittsburgh—Nov. 6 


Pittsburgh Athletic Association; dinner 
6:30 P.M. 


Behind the Scenes on the Speedways—Lee 
Oldfield, consultant. 


Southern California—Nov. 9 


Richfield Bldg. Cafeteria, Los Angeles; 
dinner 6:30 P.M. 


Racing Car Development—Frank R. Elliott, 
field engineer, Ethyl Gasoline Corp. 
Washington—Nov. 7 


University Club, Washington, D. C.; din- 
ner 6:30 P.M. 


Some Steps in Automotive Development— 
Frank Taylor, Curator of Engineering, 
Smithsonian Institution. 
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Behind 


Spark Plugs 


. 


T various times the Society has adopted specifications 
for aircraft spark plugs, the 18 millimeter metric plug, 
the standard 7%-18 size and standard types and dimen- 

sions for spark plugs. With the more recent developments in 
use, the 14-millimeter plugs, and other changes that have 
taken place in more recent practice, the urgency for a thorough 
review and modernization of the S.A.E. spark plug specifica 
tion has been recognized by the Standards Committee. A 
special subdivision has been appointed to bring the speci 
fications clearly up-to-date; if possible in time for adoption 
by the Society during the Annual Meeting next January. One 
of the most important phases of this study will be to bring 
the threaded portions of the spark plugs and their tapped 
holes into accord with standard screw-thread specifications 


C.F.R. Film of Road Tests 


MOTION-PICTURE story of the 1934 C.F.R. Detona 


tion made at 


Road Tests, Uniontown during the 
progress of the work there, has been released by th« 
Cooperative Fuel Research Committee. The film is in thre 
reels and requires about 40 minutes showing time. 
The authorized to 


lend the film to organizations wishing to borrow it, giVING 


secretary of the Committee has been 


preference in the following order: 


1. To sponsor bodies of the C.F.R. Committee. 
2. To members of the C.F.R. Committee, the Detonation 


Subcommittee, or the 


participants 1n Uniontown 


tests 
3. To the general public. 
\pplication tor the film should be made to the secretary, 
C. B. Veal, research manager, S.A.E. Headquarters, New 
York City. 

The film is also being released in England and France by 


the foreign cooperating groups. 


Jig Bushings 
EVERAL 


sorship, with 


years ago the Society 
the 


Engineers and the National 


accepted }OInt spon 
Society of Mechanical 
Machine Builders’ 
\ssociation, of a Sectional Committee under the procedure 
ot the American Standards 
American Standard, and 


ments. Eighteen technical committees, each assigned a deh 


American 


| ool 


(Association to formulate an 


for small tools machine tool ele 


Technical 
Committee No. 8 (on Jig Bushings) has completed its report 


nite project have been working on this program. 
and the report has been approved by the general Sectional 
Committee and submitted to the sponsors for their approval. 

As all such projects when submitted to the Society follow 
the same procedure as regular S.A.E. projects, this report 
will be American Standard, A.S.A. 
Bs5.6-1934) has been referred to the Production Division otf 
the Standards Committee for review and 


(which identified as 


recommendation. 
The division’s report when completed will be submitted to 
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With 


and S.A.E. 
approval as American Standard. When similar approval has 


Scenes 


the 


general Standards Committee Council tor 
been given the report by the other sponsors, it will be finally 
acted on by the Standards Council of the A.S.A. for publica 
tion and release as American Standard. 

The report embodies nomenclature and introductory notes 
1elative to the bushings and tabulates the detailed dimensions 
ot headless and head types of press fit wearing bushings; 
the slip and plain types of renewable wearing bushings; and 


the headless and head types of liner bushings. 
Information on Winter Oils 


N ordes 10-W and 20-W crankcase 
oils during the coming winter, to remedy the difficulties 


to turther the use of 


experienced last year in cold-weather starting, the Lubri 
cants Division of the Standards Committee has prepared a 


publicity program consisting of a number of releases to bring 





— 


connection with the use ot these oils the 


ror 


drivers throughout the 


These releases have been sent to the various trade publica 


benefit of the car country. 


+ | 1 1 
ions 1n the industries as well as to 


The car 


supplying their dealers with full information on the use of 


petroleum and automotive 


a large group of daily papers. manutacturers are 


] | 
these oils and the petroleum companies are placing the infor 


mation in the hands of their service and gasoline-filling 


stations in suitable form for handing it on to the car drivers 
Many refiners and marketers of petroleum products and 
everal motor-vehicle manutacturers are cooperating heartily 
in disseminating desirable information about the use of 10o-W 
ind 20-W of the 
interesting brochures to come to the attention of the Journal 
has been a joint publication by L. K. Marshall, general parts 
ind service manager, Pontiac Motor Co., and C. W. Jacobs, 
Juick Motor Co. The 
is titled “The Trend is Toward Lighter Oils.” It 


presents 1n attractive 


: 
crankcase oil. In this connection one most 


onl . 
general parts and service manager, 


1 
bookle t 


torm necessary servicing intormation tor 


S.A.F 


winter operation of cars with emphasis on the new 


specification lubricants. 
Work is progressing on the preparation of a chassis lubri 
cants classification and a subdivision of the Lubricants Divi 


sion 1s also reviewing the classification of 


axle and gear 
lubricants with the purpose of bringing it up-to-date and 
providing for this class of lubricants to be used in extremely 
low temperatures. 
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Laboratory Tests for Automobile Headlights 


HE revised S.A.E. Standard Specifications for the 

laboratory tests of automobile headlights that was issued 

to the members in the 1934 supplement to the S.A.E. 
Hanpsook have been submitted further by the Society and 
the Illuminating Engineering Society which has cooperated 
for many years in this work to the American Standards Asso- 
ciation for approval as the American Standard Specification. 
It is anticipated that such approval by the A.S.A. will extend 
their use by the motor-vehicle regulation authorities in the 
several states so that state approval of automobile-headlight 
ing equipment will eventually be on a practically uniform 
basis throughout the whole country. 


Automobile Radios 


HERE was considerable discussion, particularly by the 
radio people, on their major problems resulting from 
ignition interference and possible solution of these prob- 
lems by rearrangement of coils and ignition wiring and igni- 
tion equipment in general at a joint meeting of the 
Automobile Radio Installation Subdivision of the Standards 
Committee and the Radio Manufacturer’s Association Com- 
mittee on Automobile Radio Installation. The meeting was 
held Oct. 12 in Detroit. It was felt quite strongly that definite 
standards should be formulated if possible, for ignition inter 
ference suppressors and a standard mounting for them. 
The subjects discussed at the joint meeting of the com- 
mittees covered the standardization for ignition suppressors 


and resistances. They also discussed progress on ignition 


é 





suppression without spark plug resistance. One apparently 
rather serious problem that is coming up is in connection 
with antennae, design and location in cars with all steel roots. 
Another point discussed was the possibility of all car manu- 
facturers adhering to the practice of grounding the positive 
side ot the electrical system in cars so that radio equipment 
will not have to be made for both positive and negative 
grounding practice. A survey has indicated that the majority 
of car manufacturers are grounding the positive side, but as 
yet this practice is not universal. A very interesting discussion 
of the generation of static charges on cars, and effect on 
radio operation took place. 

During the annual fall meeting of the Institute of Radio 
Engineers they will hold a joint technical session with the 
Radio Manutacturers Association. At the morning session on 
Wednesday, Nov. 14, the topic will be “Desirability of Reduc- 


Committees 





tion of Radio Interference” from the viewpoint of the cus- 
tomer, the public utilities, the radio manufacturers, the dealer 
and the communications commission. 

A report on investigation and suppression of inductive 
interference will be presented by the radio branch of the 
department of Marine which has supervision over all Cana- 
dian radio operation. During the afternoon there will be 
general discussion by interested organizations on promotion 
of interference reduction, at which time Robert Stinson, 
Chrysler Corp., and Ray Ellis, United Motors Service, will 
discuss this subject informally on behalf of the S.A.E. com- 
mittee, from the automotive engineer’s point of view. 

The three-day meeting will be at the Sagamore Hotel, at 
Rochester, New York. 


Reflex Reflectors 


NE of the more important accomplishments this year 
in connection with automobile lighting problems has 
been the issuing of the revised specification for reflex 

reflectors in the August, 1934, supplement to the S.A.E. 
Hanpsook. A number of states have enacted legislation 
requiring the use of such reflectors on motor-trucks operating 
within those states. The new specifications, which it is under- 
stood are now in use by several states, will relate to the types 
of reflectors that are incorporated in rear-lamp assemblies as 
well as those that are used separately. 


Iron and Steel Compositions 


HE Iron and Steel Division held its third meeting on 

Sept. 17 in Detroit and has practically completed its 

revision of the steel compositions. The revised notes of 
carburizing and heat-treating practice have been drafted for 
final review by the Division and a comparative table of 
hardness numbers has been submitted by the subdivision for 
the Division’s review and approval. It is expected that the 
next meeting of the Division will be held the latter part of 
November to act finally on the work that has been done so 
far, after which the entire Iron and Steel Specifications as 
revised and including general notes and instructions on the 
specifications and their use will be prepared by the editing 
committee for submission to the general Standards Committee 


and Council of the Society for final approval at the Annual 
Meeting next January. 
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Apamson, N. Freperic (M) assistant 
chief engineer, Twin Disc Clutch Co., 1328 
Racine Street, Racine, Wis. 


Beatty, Joun T (A) president, treasurer, 
United Air Cleaner Co., 9705 Cottage Grove 
Avenue, Chicago. 


BurroucHs, KENNETH L. (J) instructor in 
aeronautics, Aeronautic University, Inc., 1338 
South Michigan Avenue, Chicago (mail) 
819 Linden Avenue, Oak Park, III. 

CAMPBELL, KENNETH (M) test engineer, 


Wright Aeronautical Corp., Paterson, N. J. 
(mail) 348 Plaza Road, Radburn, N. J. 


Cuittick, M. B. (M) 
chemist, Pure Oil Company, 
Drive, Chicago. 


assistant chiet 
35 East Wacker 


CoLre, CHARLES ARNOLD (A) district man- 
ager, Thompson Products, Inc., Cleveland 
(mail) 780 Greenwood Avenue, Birming- 
ham, Mich. 


Darsy, Rosert ALAN (J) graduate stu- 
dent, Massachusetts Institute of Technology, 
Cambridge, Mass. (mail) 220 East High 
Street, Somerville, N. J. 


Eaton, Bruce G., Jr. (J) engineer, Cur- 
tiss Aeroplane & Motor Co., Buffalo, N. Y. 


engineer, 
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New Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Sept. 10, 1934, and 
Oct. 10, 1934. 


The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 


Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 
Foreign Member. 

Harris, W. Eric (A) manager, Electric 


Auto-Lite, Ltd., 


Sarnia, Ontario, Canada 


Jackson, RicHarp W. (J) 
Hudson Motor Car 
434 Pointe 

Mich. 


experimental 
Co., Detroit 
Blvd., Grosse 


(mail) Grosse 


Pointe, 


PERRILL, HARLAN Knox, Lt. }j.g. (J) naval 
aviator, U. S. Navy, Headquarters R.O.T.C., 
University of Michigan, Ann Arbor, Mich. 


Reep, M. J. 


(M) 
Diesel Engine Manufacturers Assn., 2 
45th Street, New York City. 


secretary treasurer, 


West 


REINHARDT, W. L. (M) chief engineer, 
Willard Storage Battery Co., 246 East 131st 
Street, Cleveland. 


SnypDER, CLiFFoRD L. (M) sales engineer, 
L. A. Young Spring & Wire Corp., 9200 
Russell Street, Detroit (mail) 1634 Atkinson 
Avenue. 


STRYKER, CLINTON E. (M) chief engineer, 
Fansteel Products Co., Inc., North Chicago, 
Ill. 


Tuorp, Georce BouLttron (M) 
aeronautical engines, Carnegie 
Technology, Pittsburgh, Pa. 


instructor, 
Institute of 


Watton, ArrHuR Lee (J) assistant mod- 
eler, Solar Aircraft Co., 1212 West Juniper 


Street, San Diego, Calif. (mail) 3030 Lo- 
cust Street 
Witper, Austin B. (M) automotive en- 


gineer, Pure Oil Co., 35 East Wacker Drive, 


Chicago (mail) 477 Oakdale Avenue, Hub- 


bard Woods, IIl. 


Applications Received 


AKERMAN, JosEPH Rel, ~ mechanic, 
Walker-Durant Motor Co., Augusta, Ga. 


ANDERSON, JAMES WALKER, JR., sales 
manager, Monarch Governor Co., Detroit. 


Bass, Ernest Leon, chief engineer, avia- 
tion department, Asiatic Petroleum Co., Lon- 
don, E. C, 2, England. 


CaTALANO, WiLi1AM A., sales engineer, 
The Standard Oil Co. of Ohio, Cleveland. 


CLeAveR, Gegorce H., superintendent, 
American Stores Co., Philadelphia. 


CoHEN, SAMUEL J., president, American 
Chemical Products Co., Rochester, N. Y. 


Divecy, Crype A., research laboratory as- 
sistant, White Motor Co., Cleveland. 


DunuaM, Rosert E., research engineer, 
Hyvis Oils, Inc., Warren, Pa. 


E.res, Donatp B., test inspector, Packard 
Motor Car Co., Detroit. 


Grssons, THomas, sales promotion, Ford 
Motor Co. of Canada, Ltd., Walkerville, 
Ont., Canada. 


Huntinc, HERBERT, assistant engineer, W. 
T. Fishleigh, Detroit. 


The applications for membership 
received between Sept. 15, 1934, 
and Oct. 15, 1934, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


Kay, Torrence D., chemist, United Pe- 
troleum Corp., Omaha, Nebr. 


Lirret.t, Rospert E., draftsman, Material 
Division, U. S. Army Air Corps, Wright 
Field, Dayton, Ohio. 


MacMiLian, Harry 
National Motor Bearing Co., 


L., sales manager, 
Oakland, Cal. 


Mounar, ERNEST, 245 Barthman Avenue, 


Columbus, Ohio. 





Mort, Taro, designer, Tokyo Gas & Elec- 
tric Engineering Co. Ltd., Tokyo, Japan. 


Morrison, JOHN W., assistant engineer, 
The Cleveland Tire Spring Co., Cleveland. 
OLANDER, ALDEN C., sales promotion, 


Studebaker Sales Corp., South Bend, Ind. 


PaTCHETT, GEORGE WILLIAM, 
signer, Zbrojovka Ing. F. 
Czechoslovakia. 


chief de- 
Janecek, Prague, 


SALTER, ToM, engineer, Cessna Aircraft 
Co., Wichita, Kansas. 


SCHROEDER, WILBUR K., Blocksom & Co., 
Michigan City, Ind. 


SCHWEIGLER, Harry Epwarp, 
Aeronautical University, Chicago. 


student, 


TayLor, Frank Howarp, automotive en- 
gineer, The Texas Co., Camp Hill, Pa. 


TuszyNsKI, JAN Aucust, chief fuels and 
lubricants section, Institute of Research for 
Aeronautics, Warsaw, Poland. 


WEIsER, JosePpH, c/o Neill, 50 Granger 
Place, Buffalo, N. Y. 


WotrsoHN, Rospert SMITH, 517 
113th Street, New York City. 


West 














Proposed Amendments to the Constitution 


To the Members: 


At the Semi-Annual Meeting of the Society held at Saranac 
Inn, N. Y., last June, the amendments to the Constitution 
which are set forth herein below were presented. 

In compliance with paragraph 57 of the Constitution of the 
Society, the proposed amendments are submitted herewith to 
the voting members of the Society for their consideration 
prior to the 1935 Annual Meeting. After discussion and final 
amendment at the latter meeting, the amendments will be 
submitted by letter ballot on adoption to all members entitled 
to vote, provided 20 votes in favor of such submission are 
cast at that meeting. 


Proposed amendments of C-15, C-22, C-45, C-46, 
C-54 and C-57, and Proposed New C-50A 

C-15 Present Constitution 

C-15 All original applications for election to the grade of 
Member, Associate, Junior, Service Member or Foreign Mem- 
ber, shall be presented to the Council, which shall consider 
and act upon each application, electing each applicant to the 
grade of membership to which, in its judgment, his qualifica- 
tions entitle him. Two negative votes shall defeat an election. 


Proposed Addition to C-15 


The Council may organize a Committee of its own selec- 
tion to collect the necessary information regarding applicants 
for membership in the Society, and to present this informa- 
tion to the Council in such form as the Council may specify. 


C-22 


Present Constitution 


C-22 Upon transfer of a Junior to Member, or Junior to 


Associate, such member shall pay the difference in initiation 
fee of the grades; and thereafter pay the annual dues for the 
grade to which he is transferred. 

A Service Member shall upon the termination of his con- 
nection with the Service promptly notify the Secretary of 
such termination, shall then be transferred to Member grade, 
and shall pay the difference in initiation fee between that 
specified for Member in C-20 and the actual amount paid by 
the Service Member at the time he qualified, and thereafter, 
beginning with the next fiscal period, shall pay the annual 
dues for Member grade. 

A Foreign Member shall notify the Secretary upon change 
of residence to territory rendering him ineligible for Foreign 
grade, or temporary change of abode to such territory for 
more than six months in a given fiscal period, and shall there- 
upon be transferred to Member grade, and shall pay the dif- 
ference in initiation fee between that specified for Member 
in C-20 and the actual amount paid by the Foreign Member 
at the time he qualified, and thereafter, beginning with the 
next fiscal period, shall pay the annual dues for Member 
grade. 

Proposed Amendment to the second and third 
paragraphs of C-22 

A Service Member shall upon the termination of his. con- 

nection with the Service promptly notify the Secretary of 
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such termination, shall then be transferred to Member grade, 
and shall pay the difference in initiation fee between that 
specified for Member and that specified for Service Member 
at the time of transfer, and thereafter, beginning with the 
next period for which dues are payable, shall pay the annual 
dues for Member grade. 

A Foreign Member shall notify the Secretary upon change 
of residence to territory rendering him ineligible for Foreign 
Member grade, or temporary change of residence for more 
than six months in any given fiscal year, and shall thereupon 
be transferred to Member grade, and shall pay the difference 
in initiation fee between that specified for Member and that 
specified for Foreign Member at the time of transfer, and 
thereafter, beginning with the next period for which dues 
are payable, shall pay the annual dues for Member grade. 


C-45 Present Constitution 

C-45 The President shall, within thirty days after taking 
office, appoint from the individual membership of the Society 
members of the following Annual Administrative Committees 
designating the chairmen and the vice-chairmen thereof, as 
indicated below: 

Finance Committee (consisting of five members); five 
members to be appointed by the President, he designating one 
of these five members as chairman. 

Publication Committee (consisting of five members); five 
members to be appointed by the President, he designating 
one of these five members as chairman. 

House Committee (consisting of five members); five 
members to be appointed by the President, he designating 
one of these five members as chairman. 

Membership Committee; five members to be appointed by 
the President; the chairmen of the Membership Committees 
of the geographical Sections and of the Professional Activities, 
and a representative of the Society staff to be designated by 
the General Manager of the Society, to be members of the 
Committee. The committee members so appointed and des- 
ignated shall serve for one year, during the administrative 
year. From these members the President shall name the 
chairman and vice-chairman of the committee for the year. 

Meetings Committee; five members to be appointed by the 
President; the chairmen of the Meetings Committees of the 
Professional Activities and of the geographical Sections, and 
a representative of the Society staff to be designated by the 
General Manager of the Society, to be members of the Com- 
mittee. The committee members so appointed and designated 
shall serve for one year, during the administrative year. From 
these members the President shall name the chairman and the 
vice-chairman of the committee for the year. 

Sections Committee; three members to be appointed by the 
President; the other members of the Committee consisting of 
one member of the Society to be elected from and by each 
geographical Section of the Society each year prior to the 
Annual Meeting of the Society. The committee members so 
appointed and designated shall serve for one year, during the 
administrative year. From these members the President shall 


name the chairman and the vice-chairman of the committee 
for the year. 
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Constitution Committee (consisting of three members); 
one member to be appointed by the President each year for 
a term of three years, the member of the Committee who shall 
have but one year yet to serve being the Chairman of the 
Committee. 


Proposed amendment to the fifth paragraph of C-45 

Membership Committee; five members to be appointed by 
the President; the chairmen ot the Membership Committees 
of the geographical Sections and of the Professional Activi 
ties, to be members of the Committee. The committee mem 
bers so appointed and designated shall serve for one year, 
during the administrative year. From these members the 
President shall name the chairman and the vice-chairman of 
the committee for the year. 


Proposed amendment to the sixth paragraph of C-45 

Meetings Committee; five members to be appointed by the 
President; the chairmen of the Meetings Committees of the 
Protessional Activities and of the geographical Sections, to 
be members of the Committee. The committee members so 
appointed and designated shall serve for one year, during the 
administrative year. From these members the President shall 
name the chairman and vice-chairman of the committee for 
the year. 


C-46 


C-46 The Annual Nominating Committee of the Society 
shall consist of one Member of the Society to be elected trom 


Present Constitution 


and by each geographical Section of the Society prior to the 
Annual Meeting; and three Members of the Society who shall 
be elected at the Business Session of the Annual Meeting 
preceding the Annual Meeting at which officers are to be 
elected; no two of said three Members shall reside in the 
same Section district. The work and procedure of the Com 
mittee shall be as defined in the By-Laws. 
Proposed Amendment 

C-46 The Annual Nominating Committee of the Society 
shall consist of three delegates at large, and one delegate 
from each geographical Section of the Society. No two of the 
delegates at large shall reside in the same Section district. 
The delegates at large shall be elected by the Members pres 
The 


Section delegates shall each be Members elected by and trom 


ent at the Business Session of the Annual Meeting. 


each Section prior to the Annual Meeting of the Society. 
Each Section may elect in addition to a delegate, a first 
alternate. The alternate shall 
serve in the absence of the delegate, and the second alternate 


alternate and a second first 
shall serve in the absence of both the delegate and the first 
alternate. Neither a delegate nor an alternate may be repre 
sented by a proxy at a meeting of the Nominating Com 
mittee. The work and procedure of the Committee shall be 


as defined in the By-Laws. 
Paragraph to be added to the Constitution 

C-soA The Past-Presidents of the Society shall constitute 
the Advisory Committee. This Committee shall meet once 
during the Annual Meeting and at such other times and 
places as it may elect. This Committee shall provide for its 
own organization. The Committee may consider any matter 
referred to it.by the Council, or any other matter which in 
its opinion concerns the interests of the Society. The Com 


mittee may report its recommendations directly to the Council, 


or directly to the membership of the Society when such 
recommendations have the approval of a majority of its full 
membership. 
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C-54 


P) esent Constitution 


C-54 The Society shall claim no exclusive copyright to 
any papers read at its meetings, or any reports or discussions 
thereon. The policy of the Society shall be to give the papers 
read betore and reports adopted at its meetings wide circula- 
tion, with a view to making the work of the Society known, 
encouraging engineering progress, fulfilling the Society’s 
object and extending the professional 
members. 


reputation of its 


P) oposed Amendment 


C-54 The Society shall claim no exclusive copyright to any 
paper read at its meetings, or any discussions thereon. The 
policy of the Society shall be to give the papers read before 
and reports adopted at its meetings wide circulation, with a 
view to making the work of the Society known, encouraging 
engineering progress, fulfilling the Society’s object and ex 
tending the professional reputation of its members. 

C-57 Present Constitution 

C-57 At any Annual or Semi-Annual Meeting of the Soci 
ty any voting member may propose in writing an amendment 
to this Constitution. Such proposed amendment shall not be 
voted on at that meeting, but, if duly seconded by a voting 
member, shall be open to discussion and to such modification 
as may be accepted. The proposed amendment shall be 
mailed by the Secretary to each member of the Society en 
titled to vote, at least sixty days previous to the next Annual 
or Semi-Annual Meeting, accompanied by comment of the 
Council, if it so elects. At that Annual or Semi-Annual 
Meeting such proposed amendment shall be presented for 
discussion and final amendment, and shall subsequently be 
submitted by letter ballot to all members entitled to vote, 
provided that 20 votes are cast in favor of such submission. 
The letter ballot, accompanied by the text of the proposed 
amendment, shall be mailed by the Secretary to each member 
of the Society entitled to vote, promptly after the close of the 
said meeting. Thirty days after the date on which the ballots 
are mailed to the voting membership, the ballots returned 
shall be counted by Tellers appointed as provided in the 
By-Laws. The Tellers shall announce immediately the result 
ot the vote which shall be mailed to the members by the 
Secretary. The adoption of the amendment shall be decided 
by a majority of the votes cast. 

\n amendment shall take effect immediately upon the an 
nouncement of its adoption. 

Proposed Amendment 

C-57 Amend by inserting the following for the first sen 
tence, the remainder of C-57 to be unchanged: 

At any Annual or Semi-Annual Meeting of the Society any 
properly authorized voting member may propose in writing 
an amendment to this Constitution. Any member may se 
cure authorization to propose an amendment by securing 
the signatures of twenty voting members to a petition in 
which the proposed amendment is set forth, or by a ma 
jority vote of the Constitution Committee, or by a majority 
vote of the Council, which may be obtained at any regular 
meeting of the Council or by letter ballot at the request of 
the President. 

These proposed amendments have been approved by the 
Constitution Committee and Council of the Society. 

Society of Automotive Engineers 
John A. C. Warner, Secretary. 
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SKF EQUIPPED 


BUILT BY 


STEWART 
MOTOR 
CORPORATION 
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SKF SPECIFIED ror stewart truck 


@ You may buy a bearing as 
a bargain but try and geta 
bargain out of using it, for 
nothing is apt to cost so much 
as a bearing that costso little 








Vv v FROM 1930 ON 


“Not a single complaint of any kind since the early part of 
this year when S&S were adopted!” Stewart said of SASF 
back in 1930! And Stewart are still specifying ... benefiting by 
. .. &30SF performance in Ball Bearings and Standard Propeller 
Shaft Boxes ... equipment that stands up under all conditions! 


They say, “Stewarts are famous for their ability to stay on the 
job many years!” So are SEALS! That’s why Stewart performance 
and S38SfP performance have so much in common! And the man 
who drives a Stewart invariably drives an SHALES! He tells you 
that self-alignment within the S03 Bearing compensates for 
chassis weave . . . frame distortion . . . when rough going chal- 
lenges bearing stamina! Where performance is a requisite in a 
bearing, as well as in a truck, S){S are always a part of the 


job...and they stay on the job over a period of years! 
3284 





SKF INDUSTRIES, INC., FRONT ST. and ERIE AVE., PHILADELPHIA, PA, 





Ball and Reller Bearings 


































































e NEW 





NEEDLE BEARING 
UNIVERSAL JOINTS 


EXCLUSIVE 
LICENSEES UNDER 
GOETZ U. S. PATENT 


RE 18080 





In leading makes of modern cars, trucks and 
buses, new Spicer Needle Bearing Universal 
Joints are proving their quality beyond ques- 
tion. They are notable for greater efficiency, 
reduced friction and longer life. 


Spicer 


MANUFACTURING CORPORATION 


TOLEDO, OHIO 


BROWN-LIPE SALISBURY SPICER PARISH 
CLUTCHES and FRONT and REAR UNIVERSAL FRAMES 
TRANSMISSIONS AXLES JOINTS READING, PA. 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 
Stalling 
By B. Melvill Jones. Published in The Journal The Royal Aero- 
nautical Society, September, 1934, p. 753. [A-1] 


[he author has chosen for the subject of the Twenty-Second Wilbur 
Wright Memorial Lecture, “Stalling,” which he has on two previous 
occasions discussed before the Royal Aeronautical Society. 

Professor Jones points out that the problem is by no means solved, 
that unslotted airplanes have been found to vary from types which were 
so dangerous that they could not be put into service to types upon which 
accidents due to inadvertent stalling are very rare, and even among 
airplanes with slotted wings and obviously adequate rudders consid- 
erable differences of reputation are found between the different types, 
and these differences cannot always be adequately explained. It is with 
the experimental methods by which these differences in behavior may 
possibly be explained that the major part of the lecture deals. 

The author explains, in closing, that he has discussed experiments 
which are still in an incomplete form and put forth ideas of somewhat 
tentative character. 


The Drag of Streamline Bodies 


By M. H. Lyon. Published in Aircraft Engineering, September, 1934, 
[A-1] 

The relative importance of skin friction and pressure in relation to 
full-scale design is set forth as the result of an experiment. 


r 722 
p. 233- 


Skin Friction Correction 
By L. Bairstow. Published in Aircraft Engineering, September, 1934, 
[A-1] 


A resumé of investigations into boundary-layer theory, summarizing 
knowledge on the subject. 


' IAC 
p. 245. 


Computation of the 
Boundary Layer 


Two-Dimensional Flow in a Laminar 


By Hugh L. Dryden. N.A.C.A. Report No. 497, 


4 1934; I1 pp., with 
tables and charts. Price, 5 cents. 


[A-1] 


Relative Loading on Biplane Wings of Unequal Chords 
By Walter S. Diehl. N.A.C.A. Report No. 501, 


19343 8 pp., with 
charts. Price, 


5 cents. [A-1] 
Complete Tank Tests of Two Flying-Boat Hulls With Pointed 
Steps—N.A.C.A. Models 22-A and 35 


By James M. Shoemaker and Joe W. Bell. N.A.C.A. Technical Note 
No. 504, September, 1934; 21 pp., 35 figs. [A-1] 


Evaluation et Contréle des Altitudes en Vue des Records 


3y Pierre Berger. Published in L’Aéronautique, August, 1934, Aéro- 
technique section, p. 65. [A-1] 

A critical study is made of the formula for evaluating altitude used 
since 1920 by the Fédération Aéronautique Internationale. A compari- 
son is made between the altitude according to the formula and the 
altitude actually attained in several cases and an account given of re- 
search carried out with the object of determining the best method for 
evaluating altitude. The conclusion drawn is that better results are 
obtained when specific weight of air is used as a factor instead of pres- 
sure as in the formula. 
Continued on page 36) 
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MORE IMPORTANT THAN 


ANY MATERIAL THING 


MORE important than millions of telephones and 
millions of miles of wire is the fundamental policy 
of the Bell System. It is founded on a spirit of fair 
dealing with the public, with employees and with 
those who have invested their money in the business. 


“The fact that the responsibility for such a large part 
of the entire telephone service of the country rests 
solely upon this Company and its Associated Com- 
panies also imposes on the management an unusual 
obligation to the public to see to it that the service 
shall at all times be adequate, dependable and satis- 
factory to the user. Obviously, the only sound policy 
that will meet these obligations is to continue to fur- 
nish the best possible telephone service at the lowest 


BELL 


TELEPHONE 





cost consistent with financial safety. This policy is 
bound to succeed in the long run and there is no 
justification for acting otherwise than for the long 
PUM. . 2 « 

“Earnings must be sufficient to assure the best 
possible telephone service at all times and to assure 
the continued financial integrity of the business. 
Earnings that are less than adequate must result in 
telephone service that is something less than the best 
possible. ... The margin of safety in earnings is only 
a small percentage of the rate charged for service, 
but that we may carry out our ideals and aims it is 
essential that this margin be kept adequate. . . . This 


is fundamental in the policy of the management.” 


Quoted paragraphs from an address by Walter S. Gifford, president of the 
American Telephone and Telegraph Company, at Dallas, October 20, 1927. 


SYSTEM 
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Over a million cars and trucks are 
equipped with genuine 


FLEX-O-TUBE 


the original flexible gasoline and 
oil feed line combining a flexible 
metallic core with a flexible non- 
metallic cover. 


G9 


The advantages of this construction 
are definitely proved by years of 


usage under all conceivable con- 
ditions. 


Cw 


DON’T TAKE A CHANCE ON 
OVERNIGHT IMITATIONS. 


INSIST ON THE ORIGINAL, 
GENUINE 


FLEX-O-TUBE 





THE FLEX-O-TUBE CO. 


DETROIT, MICH. 
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NOTES AND REVIEWS 


Continued 


BODY 
The Utilitarian Aesthetics of Automobile Body Design 


By W. O. Kennington. Published in The Institution of Automobile 
Engineers J urnal, October, 1934, Pp. 47. B-1 

This study was published privately in 1932 and has been altered vet 
slightly to its present torm. 

Apart, therefore, from representing the author's opinion on the sub 
ect, it may be regarded to some degree as a forecast made at the time 


] 


based upon the philosophy outlined therein 


The reader therefore has an opportunity to prove to some extent the 
rightne ot the arguments outlined and, if they prove correct, ma 
use the same for other or more distant forecasting 

The illustrations of models and a number of the drawings are in 
tended to indicate a future trend in automobile body design which 3} 
believed to be inevitable because it 1s the outcome of the application 
of laws of design which are referred to in this pay 


CHASSIS PARTS 


The Problem of Variable Transmission with Special Reference 
to Hydraulic Types 


By Jesse Bedford. Published in The Institut {utor e Eng 
neers Journal, October, 1934, p. 1 C-1 

The main object of this paper is to set out the problem of the 
variable transmission and thence analyze and reduce it to a_ logical 
issuc The author points out that much valuable work has been done 
in the past, under conditions, however, not comparable with those of 
the present day, and purely historical matter is consequently excluded 


Gyroscopic Torques Not Negligible in Unequal-Length Trans- 
verse-Link Independent Suspensions 


By Boris P. Sergayeff. Published in Automotive Industries, Sept. 29, 
1934, Pp. 330. C-1} 
By analysis the author shows that the roscopic torqu esulting jn 
forces on the steering arms and links are _ not ll as to b 


negligible 


Die Messung der Beanspruchungen und Schwingungen in Kraft- 
wagenfahrgestellen 
By Walther Saran. Published in Automohiltechnische Zeitschrift, July 
25, 1934, p. 363. [C-1] 
Using an instrument developed by the German Institute for Aero 
nautical Research, the author determined the stresses in the front axle 
and side frame members of a car under 


various running conditions 
The instrument measures and graphically 


records the deformation due 
to stress and vibration, and from these diagrams the 


severit of stress 
ind the frequency with which it changes direction ma 


be determined. 
Etude des Mouvements de Galop des Voitures 


3y G. Broulhiet. Published in Journal de la Société des Ingénieurs de 
l’Automobile, June-July, 1934, p. 2789. [C-1] 


Streamlining of cars brings up new problems affecting mass distribu 
tion, together with its natural effect on suspension, particularly in con- 
nection with the phenomenon known as gallop. The author first studies 
the effect on stability of streamlining, treating the importance of mass 
distribution, rear versus front engine mounting and optimum wheelbase. 
Minimizing the effect of gallop by placing the shock absorber in such 
a location as to increase the periods and decrease the acceleration of the 
oscillations due to it is then advised. A gyroscopic 


stabilizer is sug 
gested for this purpose 


ENGINES 


Energy Distribution in the Internal Combustion Engine 


By L. C. Lichty. Published in Automotive Industries, Sept. 22, 1934, 


[E-1] 

The writer cites a typical published example of how misleading a 
conclusion can be when based upon the common erroneous method of 
including friction loss in the subject of heat balance, and shows in this 
paper that friction loss is included in the three loss« 


termed exhaust, 
cooling system and radiation losses. 


Combustion Chamber Design in High Speed Compression-Ignition 
Engines 


By Percival Biggar. Published in Automotive Industries, Sept. 29, 
1934, p. 384. [E-1] 


A critical appraisal and comparison of the various types in current use 


(Continued on page 38) 
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a = —- IT HAS been esti- 
mated that in the life of the average motor car 
each spring is flexed approximately 30,000,000 
times. In view of that, the need in spring steel 
for fatigue-resistance above all else requires 
no emphasis. 

High fatigue-resistance depends more on the 
care exercised in making the steel than on the 
analysis. From the time silico-manganese 
spring steel was pioneered in Bethlehem’s 
plants a quarter of a century ago, Bethlehem 
metallurgists have been in close, every-day 
touch with the problems of spring-makers. No 
stone has been left unturned in the effort to 
make steel that facilitates the manufacture of 


fine springs of long life. 





When Bethlehem makes spring steel the 
surface is carefully processed at all stages to 
avoid the slightest imperfection that might 
provide a starting-place for fatigue. The grain- 
structure is controlled with extreme accuracy 
to insure steel of both high inherent fatigue- 
resistance and uniform heat-treating charac- 
teristics. The result is a smooth, continuous 
flow of springs through the heat-treatment 
processes in the factory. 

Springs possessing the utmost fatigue-resist- 
ance the analysis is capable of developing are 


assured when the steel is made by Bethlehem. 


— 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
a a 


BETHLEHEM 7 ALLOY STEELS 

























































TITEFLEX 
ALL-METAL 
FLEXIBLE 
TUBING 





Where severe or unusual applications occur for a 
flexible gas or oil line, and where continuous and 
uninterrupted operation is essential, all organiza- 
tions naturally turn to Titeflex because of its long 
and satisfactory service in the field. We have served 
the automotive industry for 18 consecutive years. 


Titeflex flexible gas and oil lines are used universally 
on aeroplanes. We are contractors to the U. S. 
Navy, U.S. Army and most commercial accounts. 
... We have furnished to the automobile industry 
for original equipment, more than five million gas- 
oline and oil lines. 


Titeflex is very flexible, it is all-metal, and carries 
gasoline or oil under pressure. It absorbs vibration, 
it does not crystallize, and it does not break. No 
rubber is used in its construction. 






DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 


TITEFLEX METAL HOSE CO. 
Newark New Jersey 
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Effect of Moderate Air Flow on the Distribution of Fuel Sprays 
After Injection Cut-Off 


By A. M. Rothrock and R. C. Spencer. 


1934; 23 pp., 


N.A.C.A. Report No. 483, 
[E-1] 


illustrated. Price, 10 cents. 


Infrared Radiation from Explosions in a Spark-Ignition Engine 


By Charles F. Marvin, Jr., Frank R. 
N.A.C.A. Report No. 486, 


cents. 


Caldwell and Sydney Stecle. 
1934; 14 pp., with charts. Price, 10 


[E-1] 


Further Experiments on Cylinder Wear Carried Out Under the 
Direction of the I.A.E. Research and Standardization Committee 
Prepared by C. G. Williams. 


Published in The Institution of Auto- 
mobile Engineers Journal, August-September, 1934, p. 19. 


[E-1] 

The report begins by discussing the possible causes of corrosion at 
low temperatures, and experiments are described in which attempts were 
made to operate an engine on a nitrogen-free atmosphere. The results 
obtained in these experiments suggested that carbonic acid, resulting 
from the solution of CO2 in water, was a possible cause of corrosion, 
and further experiments using hydrogen fuel and various motoring 
tests confirmed this hypothesis. The solubility of COs in water increases 
with pressure, with the result that ‘“‘wear” at low temperatures increases 
with load. fuels of sulphur content 
indicated that sulphur contents of the order of 0.1 per cent, have a 
marked effect in accelerating “wear.” 


Tests carried out on various 
An alcohol blend gave greater 
wear than petrol at low temperatures, therefore emphasizing the neces- 
sity for rapid warming-up with such fuels; this higher wear is attributed 
to the action of organic acids. No difference in wear between petrol 
and the alcohol blend was observed at normal operating temperatures. 

Motoring tests are being carried out to investigate wear at high 
temperatures 

Experiments are described which indicate that the field for upper 
cylinder lubrication is in connection with starting from cold. Stopping 
and starting tests on a new engine showed a large reduction in wear 
by the injection of ‘“‘doses” of lubricant into the intake at each start. 


Zur Physik der Brennstoffstrahlen in Dieselmaschinen 


By Hans Mehlig. Published in Automobiltechnische Zeitschrift, Au- 
gust 25, 1934, p. 411. [E-1] 

This, the leading article in an issue devoted to Diesel engines, treats 
of the physics of fuel spray injection. The effect on penetration of back 
pressure, nozzle diameter and injection pressure is treated theoretically. 
In dealing with atomization results of tests are cited to prove that the 
diameter of fuel drops in a spray does not vary under greatly varying 
fuel injection conditions, but that air turbulence has a significant 
influence. 

Other articles deal with the characteristics of pre-combustion chamber 
operation, bearing loads of Diesel engines, and design features of various 
1utomotive Diesels. 


Die Liefergrad Schnellaufender Viertakt-Vergasermotoren 


By Ernst Drucker. Published in Automobiltechnische Zeitschrift, July 
[E-1] 

In a theoretical discussion of the volumetric efficiency of high-speed 
four-stroke cycle carbureter engines, the author analyzes the effect of 
valve diameter, compression ratio, cylinder capacity, exhaust gas tem- 
perature and exhaust back pressure. 


MATERIAL 


Mechanism of Gum Formation in Cracked Gasoline—Formation 


of Peroxide, Aldehyde, and Acid in Storage 


3y C. G. Dryer, C. D. Lowry, Jr., J. C. Morrel, and Gustav Egloff. 
Published in Industrial and Engineering Chemistry, August, 1934, p. 
335. [G-1] 


Nv 


S; 8634, p. 359. 


Earlier work has shown that peroxide, aldehyde, and acid can be 


detected in cracked gasoline as it deteriorates and forms gum. [In this 
study the rate of formation of substances of these four classes has been 
followed in gasolines of several origins. Some were unrefined, some 
refined, and some contained inhibitors. The deterioration has been 


studied during storage for a year. 


Gum begins to appear in rather large amount as soon as considerable 
peroxide has formed and before any large development of aldehyde or 
acid. The curve of gum content vs. time is similar in shape to the 
peroxide curve, and the authors indicate that the conclusion seems 
justifiable that gum formation is closely related to the concentration of 
peroxide, and that aldehyde and acid are products of secondary reactions 
rather than intermediates in gum formation. 


(Continued on page 40) 
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GARLOC K’ LA TEST 


( RIGINAL in design — new in principle — simple in 

construction — dependable in operation — the Gar- 
lock Klozure has established remarkable performance 
records on many types of equipment. 


Its mechanical precision, its resistance to oils at high or 
low temperatures and the semi-automatic action of its 
resilient sealing element are all features which combine 
to make the Garlock Klozure an outstanding device for 
any oil seal application. 


A Garlock representative will gladly furnish you with 
literature and samples. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company of Canada, Limited, Montreal, Quebec 


DEVEL OPME Re 










A NEW 
OIL SEAL 


This Booklet 
Tells the Story 
—Write for 


The illustration above shows the simple and 
effective design of the Garlock Klozure. Consist- 
ing of four parts only, this sturdy oil seal gives 
leak proof performance 






under the most severe 
conditions. Klozures are 
available in a wide range 
of sizes. 
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"77000" 
‘7000-P"’ 


SELF - 
SEALED 


The "GREASEAL" Series of Felt-Protected Ball 
Bearings—in the three types illustrated above 
—is marked by the following outstanding 
features which make for better performance 
and more lasting satisfaction:- thick, closely- 
fitting felts between removable plates forming 
an effective labyrinth against the recessed 
inner ring - - - FELT SEAL REMOVABLE in its 
entirety for inspection, cleaning or renewal of 
grease - -- wide, solid inner and outer rings, 
with maximum contact on shaft and housing, 
make inserts in housing unnecessary and mili- 
tate against slippage, looseness, and escape 
of lubricant past outer ring - - - felt seal within 
confines of both rings and not exposed to in- 
jury - - - constructional characteristics assuring 
dimensional exactness and quiet running - - - 
grease capacity ample for long periods of 
service - - - important features of design cov- 
ered by basic patents. ... These three 
“GREASEAL" types, together with many 
others in the PRECISION line, constitute THE 
MOST COMPLETE LINE OF SELF-PRO- 
TECTED BEARINGS IN AMERICA. Write for 


the Catalog. Let our engineers work with yours. 


NORMA-HOFFMANN BEARINGS CORPN. 
STAMFORD, CONN., U.S. A. 


PRECISIVN BEARIN' 


pF 


BALL, ROLLER AND THRUST 
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Factors Affecting Lubricating Properties of a Petroleum Oil 


3y F. H. Rhodes and Arthur W. Lewis. Published in Industrial and 
*Engineering Chemistry, September, 1934, p. 1011. [G-1] 


The investigation described in this paper was undertaken for a two- 
fold purpose: (1) to isolate and to identify the component that is 
primarily responsible for the “‘oiliness’’ of petroleum lubricants; and (2) 
to discover, 1f possible, other substances that, when added to an oil, will 
have a similar effect in improving the lubricating properties. The first 
of these problems, the authors state, has not yet been solved; the second 
objective has been obtained. 

The article sets forth that the effects of a petroleum lubricant in 
reducing the static coefficient of friction in a bearing appears to be due 
primarily to the presence of a small amount of some substance that is 


firmly adsorbed on the surface of the bearing to form a film of high lubri- 
cating power This film does not form instantly on a freshly oiled 
surface; an appreciable length of time elapses before equilibrium is 


established. 


Ihe constituent that is primarily responsible for the lubricating power 


may be removed trom the oil by adsorption on finely divided metal 
for example, on powdered Wood's metal. It is retained so tenaciously 
by tl metal that att mpts to recover itina re latively pur form have not 
been successful 

The authors point out that when a petroleum Jubricant is heated in the 
presence of air, a marked loss of lubricating power occurs at about 75°C. 
This change appears to be the result of oxidation. It may be inhibited 
by adding small amounts of certain substances to the oil. Cyclohexanol 
and B-naphthol are among the addition agents that show this effect 
These particular addition agents also improve the lubricating power of 
the oil at ordinary temperatures. 


Gases from Cracking Hydrocarbon Oils 
By Gustav Egloff and J. C. Morrell. Published in Industrial and En- 


940. [G 1] 
The object of the work was to study the cracking of various oils, 
particularly from the viewpoint of gas formation and its composition, 


lly when producing commercial yields of gasoline. 


gineering Chemistry, September, 1934, p 


especia 

Cracking tests were made on various stocks including gasoline, naphtha, 
ind kerosene from Midcontinent crude oils; kerosene distillate, a mix- 
ture of heavy naphtha and light gas oil, and gas oils from California 
crude oils; topped crude oils from Midcontinent and Somerset crudes 
and Mt. Pleasant and Refugio (Texas) crude oils. The operating pres- 


sures of these runs varied from 250 to 750 lbs. per sq. in. (17.57 to 52.73 
kg. per sq. cm.) and the temperature from 875° to 970°F. (468° to 
aa", 

The apparatus employed in carrying out the tests is described and the 


operating conditions and yields of products from the various runs are 
summarized in table form. 

The authors point out that the following groups of compounds have 
been synthesized and produced commercially from cracked gases: alcohols, 
amines, chlorides, glycols, nitroglycols, chlorohydrins, ethers, ketones, 
acids, and esters. Some of the outstanding uses for these products are 
is antifreeze agents (ethylene glycol), explosives (nitroglycols), agents 
to remove hydrogen sulfide or carbon dioxide from gases (triethanola- 
mine), solvents for lubricating oil treatment (dichloroethyl ether), me- 
dicinals (acetoacetanilide), fumigants (ethylene oxide), solvents for plas- 


tics and lacquers (alcohols, esters, ketones), resins, synthetic rubber, and 
others. 


The Improvement of White Bearing Metals for Severe Service; 
Some General Considerations 
sy D. J. Macnaughtan [G-1r] 


Elongation Values of Copper and Copper-Rich Alloys 
By Maurice Cook and Eustace C. Larke [G-1] 


The above listed preprints of papers of interest presented at the 
September meeting of the Institute of Metals in Manchester, England, 
have come to our attention. These papers will be published in perma 


nent form in the Journal of the Institute of Metals, Vol. LV, 1934. 


Premier Rallye International sur Routes Alpestres pour Automo- 
biles avec Carburants succédaneés 


Published by Osterreichisches Kuratorium fur Wirtschaftlichkeit, 
Vienna, Austria. 20 pp.; 3 illustrations. [G-1] 
Chis pamphlet sets forth the rules and general information on the first 
international rally on Alpine roads for automobiles using other than 
gasoline as fuel. Four nations are participating in the event, designed 


to test the utility of such fuels under varying road conditions, particu- 
larly mountainous. About 1,500 miles will be traversed by the vehicles, 
which are permitted to use solid fuel in gas producers, gaseous fuel, 
such liquids as alcohol-blends and may also include steam and Diesel 
powered vehicles 


Concluded on page 42) 
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NLIKE the automobile body, the parts 
down next to the road take the hardest 


punishment. 


Fenders, splashers, wheels and scores of other 
parts must stand not only the storm and sunshine, but also the 
beating of flying mud and gravel. They are the first to show the 
wear and tear of the battle with the elements, unless given extra 


protection. 


Bonderizing under the enamel gives these exposed parts the 
ability to take this extra punishment and remain rust-free, extend- 
ing their useful life. It eliminates reconditioning expense, retains 


fine appearance and makes a more satisfied owner. 


PARKER RUST-PROOF COMPANY - 2181 EAST MILWAUKEE AVENUE, DETROIT, MICHIGAN 


Parker Processes are 
the result of 18 years 
of continuous research, 
looking to improved 
technic of rust preven- 
se 







tion and better finishes 


for iron and steel prod- R U S T - © R @) @) F i 


ing these processes will 

be sent on request to 
BONDERIZING 
PARKERIZING 





manufacturers and 
technical men, 
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Shakeproof's 
locking Principle 
protects all vital 

connections 


IBRATION—the enemy of perform- 

ance—need only loosen a single 
screw or nut to cause the failure of an 
otherwise perfect product. This means 
that a lock washer which will keep all 
connections tight—even under severe 
vibration—is a real necessity for smooth, 
trouble-free performance. Shakeproof 
does lock connections tight—its twisted 
teeth bite into both work and nut sur- 
faces and never let go. Its positive mul- 
tiple-locking principle is the most certain 
way to protect your 
product from the 
damaging.action of 
vibration. Write 
for free testing 
sainples today. 





Send today for your free 
. copy of this complete 
Shakeproof Catalog. Ex- 
plains thoroughly the 
many advantages that 
Shakeproof offers—also 


shows new parented 
Shakeproof products. 













that lock” 


SHAKEPROOF 
Lock Washer Company 


Distributors of Shakeproof Products 
Manufactured by Illinois Tool Works 


2507 N. Keeler Ave. 
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ype 12 Type 11. 


Internal 


Type 15 


External Countersunk 
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MISCELLANEOUS 


Mechanical Vibrations 


By J. P. Den Hartog. Published by McGraw-Hill Book Co., New York 


City, pp. [H 1} 


lhis book has been developed from lectures which were first presented 
to the Design School of the Westinghouse Company in East Pittsburgh, Pa. 


1934; 39¢ 


Since 1932 the author has given a regular course in the subject for 
and first graduate students at the Harvard Engineering 
School. The author explains that in preparing these lectures in book 
form the material was extended somewhat by including as illustrations a 
number of cases of vibration trouble that have occurred in the experience 
of the author and of his friends, and the material has been brought up to 
date by a discussion of some of the more important contributions of the 
recent literature. 


seniors year 


The book is written to meet the needs of 
well as the requirements of class instruction. 


the practicing engineer as 
All important results are 
given in graph form and the topics discussed are limited to those which 
have proved to be of genuine practical interest. <A fairly complete set 


of references is relegated to the end of the book to avoid footnotes. 


PASSENGER CAR 


Quelques Reflexions, avant le Salon, sur ’ Achat d’une Voiture 


By A. Caputo. Published in Omnia, September, 1934, p. 


[L-1]} 
looked for at the coming Salon, 
the author comments on certain features in which distinct progress is to 


125. 


Anticipating the developments to be 


be expected: among others, independent front-wheel suspension, front 
wheel drive, rigid chassis, four-speed gearboxes, automatic transmissions, 
free-wheeling and streamlining. 
Quelques Considérations Techniques sur le Grand Prix de L’A.C.F. 
1934 
By A. Caputo. Published in Omnia, August, 1934, p. 82 [L-1] 
Particular emphasis is laid, in these technical comments on the result 
of the 1934 Grand Prix, on the German entries, which were financed b 
popular subscription, and on those of Italy, supported, in accordance 
with governmental orders, by the banks. An account is given of the 
race, with comments on the design features of the entries and on the 
application to the passenger-car of lessons learned on the race-track 





Valve tappets on diesel engine. 


e quick adjustment for 
valve tappets 


. easy, accurate service adjustment of tappets is provided by 
installing Laminum shims in the original assembly. 
You simply p-e-e-| Laminum (laminated brass) to obtain adjust- 
ments of .002’’ or more. No filing. No miking. 
smooth as glass no matter how many layers have been peeled 
off. Always as ‘‘solid’’ as solid shims . . . no “‘cushion’’; no 
“squeeze”. And they cost less to use. 


Always as 





LAMINATED SHIM COMPANY, ‘INC. 
2128 Forty-fourth Ave., Long Island City, N. Y. 
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Papers Available in Mimeographed Form 


NTIL current supplies are exhausted, copies of the papers 

listed are available in mimeographed form at a cost 
of 25 cents per copy to members; and at 50 cents per copy to 
non-members. Orders should specify the name of the author 
as well as the title of the paper desired. 


Orders must be accompanied by remittance and should be 
addressed to Sessions Secretary, Society of Automotive Engi- 


neers, 29 West 39th St., New York, N. Y. 
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How Economies in Motor Vehicle 
Operation Can Be Effected from an 
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What Members Are Doing 


O. E. Hunt (M’'15), vice-president, Gen- 
eral Motors Corp., has been elected to the board 
of directors of the Corporation, and so has 

C. E. Wilson (M’14), also a vice-president 
of the Corporation. 


Charles L. Lawrance, president, Lawrance 
Engineering and Research Corp., Linden, N. J., 
has requested that mail be addressed to him 
at 151 East 63rd St., New York City. 


Dr. George W. Leuis, director of aero- 
nautical research, National Advisory Committee 
tor Aeronautics, was to deliver a lecture on 
“Recent Aviation Developments and What the 
Future Holds,” at Swarthmore College on 
Nov. 17. Dr. Lewis, who was formerly profes- 
sor of mechanical engineering at the College, 
was sponsored for the lecture by the division 
of engineering of the College, and the William 
J. Cooper Foundation, which makes special 


grants to the College for the purpose of lectures 
in modern problems. 


William M. Gage, district manager in 
the Detroit area for the Federal Motor Truck 
Co., has been transferred to New York City 


in the company’s New York Branch organi- 
zation. 


Fred R. Rath has returned to the Pontiac 
Motor Co. as tool engineer. 

Vernon G. Souder, formerly sales engi- 
neer with the American Injector Co., is now 


a sales representative for the Chrysler Motor 
Parts Corp. 


Rupert C. Mouat is now technical cor- 
respondent with General Motors (South Afri 
can), Ltd., at Port Elizabeth, South Africa. 


Robert A. Darby is in the weight depart- 
ment of the General Aviation Mfg. Corp., 
Dundalk, Md. He was recently a graduate 
student at the Massachusetts Institute of Tech- 


nology. 

Adolf P. C. Schramm, consulting engi- 
neer, has moved his office from 30 Rockefeller 
Plaza to 137 East 25th St., New York City. 

L. M. Stellmann, formerly consulting 
engineer and patent attorney at Syracuse, N. Y., 


has been named senior mechanical engineer 
in the Naval Aircraft Factory, Philadelphia. 


Carl ]. Crane, first lieutenant, Air Corps, 
has been transferred from Albrook Field, Canal 
Zone, to Wright Field, Dayton, Ohio. 


Arthur A. Howgrave, who has been 
acting as district trafic superintendent (roads) 
of H.E.H. The Nizam’s State Railway, Secun- 
derabad, India, has completed his agreement 
with that organization and is now managing 
director for Messrs. Southampton Carriers 
Agency, Ltd., Southampton, England. His 
address is c/o Grindlay & Co., 54 Parliament 
St., London, S.W.1. 


Herman C. Morris, formerly test engi- 
neer with the National Bureau of Standards, 1s 
now factory representative at Washington, 
D. C., for Defiance Spark Plugs, Inc. 

Charles W. Hall, president, Hall-Alumi 


num Aircraft Corp., announces that he has 
moved his headquarters to Radcliffe  St., 
Bristol, Pa 


Garland Powell Peed, Jr., is now scien- 


tific aide at Langley Field, Va., for the National 
Advisory Committee for Aeronautics 
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Karl M. Wise 


Karl M. Wise, formerly director of engi 
neering, Pierce-Arrow Motor Car Co., has 
afhliated with the staff of the Bendix 


Aviation Corp. as technical advisor on special 


become 


assignments. Mr. Wise also becomes vice 
president in charge of engineering of the Mar 
shall Asbestos Corp. Prior to his connection 


with Pierce-Arrow, Mr. Wise was executive 
engineer, Studebaker Cor He has been a 
member of the Society since 1919, and was 
elected vice-chairman of the Buffalo Section 


for the 1934-35 term 


L. M. Klinedinst, vice 


Timken Roller Bearing Co., has been elected 
a member of the board of directors of the 


-president of th 


company and will assume direction of sales 
to fill the vacancy created by the resignation ot 


Judd W. Spray who has resigned. Mr 
Spray plans to spend the Winter in Florida 
and to rest indefinitely before announcing his 
future plans. 

i V. Buckwalter, who has been vice- 


president of the Timken Rolle 
for several years, has been electec 


Bearing Co. 


vice-president 
and director of the Timken Steel & Tube Co 


]. R. Charlton Armstrong, engineer - ex- 
aminer, Federal Emergency Administration of 
Public Works, has been transferred from the 
Admunistration’s Washington office to the ofhice 


t Fort Worth, Tex. 


Yrio Leiviska formerly a student of the 
judicial faculty of the State University of Fin 
land, is now employed temporarily as auditor 
in the general accounting office of the govern 
ment of Finland, at Helsinki, Suomi (Finland) 





L. S. Hobbs 


B. H. Gilpin 

whose appointments as vice-presidents 

of the Pratt & Whitney Aircraft Co. 

were announced in the last issue of 
the JouRNAL 
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Al. L. Horning, president, Waukesha Mo- 
he 
will confer with a number of well-known men 
in the internal-combustion engine field and 
petroleum industry. On his trip, which will 
last six weeks, Mr 
by 


tor Co., sailed Nov. 9 for Europe, where 


Horning was accompanied 


F B. Fisher, chief engineer, Waukesha Mo- 
tor Co. Mr. Fisher is a councilor of the Society 
ind Mr. Horning a past-president 


Clarence A. Reppert, former; airplane 
draftsman with the General Aviation Mfg. 
Corp., is doing layout work and tool design for 


the Kreider-Reisner Aircratt Co., 
Md 


Hagerstown, 


k. f. Hergenroether, district manager in 
Detroit for the International Nickel Co., has 


noved into larger quarters in the General 
Motors building there 


Victor Preston, formerly vice-president and 
chief engineer, H. Jay Hayes Industries, Inc., 


is now connected with the Detroit Moulding 
Corp., Detroit. 


HH. Cc. Me Caslin, formerly engineer with 
the Willys-Overland Co., has joined the auto- 
motive-engineering division of the Cities Ser- 
vice Oil Co., at Houston, Tex 


Franz Oberle has been transferred from 


the Springfield, Mass., office of the United 
American Bosch Corp. to their Chicago office 


Charles W. Adams has joined the Stand- 
ard Carbon Co., Steubenville, Ohio, as sales 
ngineer. He was formerly with the Speer 


Carbon Co. in a similar capacity. 


) Vad ip ‘ - 
Russell T. Howe,formerly engineer in the 
‘xperimental department, Pierce-Arrow Motor 


C 
Car Co., has joined the Ray Day Piston Corp., 
I 


Samuel V. Krauthoff, first-lieutenant, 
held artillery, U. S. A., has returned from a 
tour of duty in Hawaii, and has been assigned 


to the 19th Field Artillery, Fort Knox, Ky. 


William R. Gorham, formerly directing 
engineer of the Tobatta Foundry Co., Tokyo, 


Japan, is now consulting engineer to the Nip- 
pon Industrial Co., Ltd., in Tokvo. 


be ) . 
D. G. Roos, president of the Society and 
Studebaker Corp., was elected 
ouncilman at large for his county at the recent 
November 


William S. James, Studebaker’s research 


chief engineer 
ele ctions, and 


engineer, was elected councilman for his dis 


trict 


F. M. Thomas, formerly aeronautical engi 


neer in the research division, United Aircraft & 
Transport Corp., has joined the DeHavilland 
\ircraft Co., Ltd., Middlesex, England 


Charles H. Dolan is now aeronautical 


valuation engineer and special assistant to the 


solicitor of the Post Office Department, Wash- 
ington, D. C 


Ernest A. Bell, formerly managing dire 


tor, Commercial Vehicles Pty., Ltd., is now 
connected with Overseas Motors Ptv., Ltd., 
Melbourne, Australia 
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WHAT MEMBERS ARE DOING 


Walter F. Roeming has joined the Mur- 


phy Diesel Co., Ltd., as designer. He is located 


in 


ler 





inducted as 
Automobile Engineers in England. Mr. Pom- 


ere 


Milwaukee. 


ZL; #2. Pomeroy, managing director, Daim- 
Co., Ltd., Coventry, England, has been 


Pomeroy 


president of the Institution of 


”y’S Most recent visit to the United States 


was during the International Automotive Engi- 
neering Congress, sponsored by the S.A.E. 


Cornelius T. Myers 


Cornelius T. Myers, secretary and gen- 


eral manager of the Chassis Lubricating Co., 


die 


ot 


me 


d in Rahway, N. J., 
a heart attack. 


Oct. 24, as the result 


Mr. Myers was widely known in the auto- 


tive industry, and had taken a prominent 


part in the affairs of the Society after joining 


in 


IOI! 


Meetings Calendar 


S.A.E. Tractor and Industrial Power 
Equipment Meeting 


Hotel Stevens, Chicago, IIl., Dec. 5-6. 


S.A.E. 30th Anniversary Dinner 


(Annual Dinner) Commodore Hotel, New 
York, Jan. 7, 1935. 


S.A.E. Annual Meeting 


Including Engineering Display. Book- 
Cadillac Hotel, Detroit, Mich., Jan. 14-18, 


1935. 


S.A.E. Regional Meeting 


Bond Hotel, Hartford, Conn., Dec. 14. 

A Regional Meeting arranged for S.A.E. 
members and their friends in the Hartford 
area. Dinner 6:00 P.M., meeting 8:00 P.M. 

Speakers—D. G. Roos, William B. Stout 
and John A. C. Warner. Inspection of Hart- 
ford plants available, if desired. You are in- 
vited. 


Baltimore—Dec. 6 
Engineers Club; dinner 6:30 P.M. 
Motor Truck Development and Future Pos- 


sibilities—Merrill C. Horine, sales promo- 
tion manager, International Motor Co. 


Canadian—Dec. 9 


Royal York Hotel, Toronto; dinner 7:00 
P.M. 


Chicago—Dec. 5 
Stevens Hotel; 7:30 P.M. 


Diesel Session of the S.A.E. Tractor and 
Industrial Power Equipment Meeting of the 
Society is being sponsored by the Chicago 
Section under the chairmanship of R. E. 
Wilkin. Hans Fischer of the Buda Co. will 
present a paper, “Diesel Application to 
Trucks, Tractors and Buses.” 


Jeginning with a paper on “Chassis Design 
of the Class B Motor Truck,” presented in the 
early post-War years, he gave generously to the 
Society of his broad knowledge in the field of 
motor-truck design. 

His special interest for several years was the 
development of a system of magazine lubrica 
tion for the chassis of motor-vehicles. One of 
his first papers for the Society was on this sub 
ject, and his interest in it continued until the 
time of his death. 

Other papers by Mr. Myers covered motor- 
truck subjects of a fundamental nature, but he« 
found time also for competent excursions into 
other related fields. 

Spontaneous tributes to the personality of 
the man have been received from many quart 
ters of the Society's activity. 


Deaths Reported 


William C. Beelat, of Detroit, formerly 
supervisor of patterns, Continental Motors Corp. 


John M. Williams, Jr., \ate assistant head 
of the research service division, Socony-Vacuum 
Oil Co., Inc., Paulsboro, N. J., a member of 
the Society since 1920. 


James W. Rawle, \ate vice-president, J. 


G. Brill Co., Philadelphia, an associate mem- 
ber of the Society since 1925. 


Cleveland—Dec. 10 
Cleveland Club; dinner 6:30 P.M. 


Piston Rings—Ralph R. Teetor, Perfect Cir- 
cle Co. 


Dayton—Dec. 11 


Engineers Club; dinner 6:30 P.M. 
Bearing Metals Brought Up to Date—Dr. C. 
H. Bierbaum, Lumen Bearing Co. Joint 
meeting with A.S.M. 


Detroit—Dec. 3 
Book-Cadillac Hotel; dinner 6:30 P.M. 


Indiana—Dec. 13 


Lafayette, Ind., at the plant of Ross Gear 
& Tool Co. 
Brakes and Safety—A. E. Feragen, Bendix 
Brake Co. 
Steering Gear and Safety—W. C. 
Ross Gear & Tool Co. 
Plant inspection of Ross Gear & Tool Co. 
from 2:00 to 3:00 P. M.; welding confer- 
ence at Purdue University, exhibits and 


demonstrations; dinner Purdue Union 6:00 
P.M. 


Creson, 


Kansas City—Dec. 7 


Steuben Club; dinner 6:30 P.M. 
Fuels and Lubricants. 


Metropolitan—Dec. 10 and 27 


Dec. 10—The Roger Smith, 40 E. gist 
St.. New York City; dinner 6:30 P.M. 
Aviation Meeting. 

Dec. 27—Ladies’ Night. A.W.A. Club- 
house, 353 West 57th St., New York City. 


Milwaukee—Dec. 12 


Milwaukee Athletic Club; dinner 6:45 
P.M. 


Superchargers — Herman FE. Winkler, 
Chief Engineer, Schwitzer-Cummins Co. 
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Month Shows Rise in 
Applications 


The list of applicants for 
membership of various grades 
in the Society (printed on page 
36 of this issue of the JOURNAL) 
includes nearly 50 names, a fig- 
ure which has not been reached 
in a single month for more than 
a year. In recent months, the 
number of applications printed 
in the issue of the Journal 
named has been as follows: 
November, 26; October, 16: and 
September, 21. 


All of the applications rep- 
resent new membership possi- 
bilities. Applications for rein- 
statement, which have been in- 
creasing, are not included in 
the figures. 


New England—Dec. 11 


Walker Memorial, Cambridge, Mass.; din- 
ner 6:30 P.M. 


Northern California—Dec. 4 and 14 
Dec. 4—Athens Athletic Club, San Fran- 
cisco; dinner 6:30 P.M. 
Subject—Tires and Transportation. 
Dec. 14—Annual Dinner and 
Whitcomb Hotel. 


Northwest—Dec. 14 
Seattle, Wash. 
Fuel Injection—C. R. Alden. 


Oregon—Dec. 14 


Meeting and dinner at Refining Indus- 
tries Co. plant in Portland; dinner 6:30 
P.M. 

Re-refining Lubricating Oils—S. C. Schwartz, 
vice-president and chemist, Refining Indus- 
tries, Inc. 

An Analysis of Safety Lane Inspection Data 
—J. Verne Savage, superintendent, City of 
Portland Shops. 


Pittsburgh—Dec. 4 
Pittsburgh Athletic 

6:30 P.M. 

Paper by Dr. W. A. Gruse, head of Petro- 

leum Research, Mellon Institute. 


Southern California—Dec. 7 

Richfield Cafeteria Bldg., Los Angeles; 
dinner 6:30 P.M. 
Copper Lead Bearings for Internal Combus- 


tion Engines—Bert L. Stone, chief engineer, 
Hydril Co. 


Dance, 


Association; dinner 


Washington—Dec. 5 

University Club, Washington, D. C. 
Modern Military Mechanization — Major 
Harold A. Nisley, Ordnance Dept., U. S. A. 


Modern Military Motorization—Col. F. B. 
Miller, Q. M. C. 
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New Members Qualified 


Best, Frank ApamM (A) manager, Back- 
Welt Co. of Canada, Ltd., 
Mercer Street, Windsor, Ontario, Canada. 
BRANER, S. W. (A) sales engineer, Vic- 
tor Mfg. & Gasket Co., Chicago; (mail) 
1052 South Mason Avenue. 
Cackins, Louis A. (M) chief 
Valvoline Oil Co., Franklin, Pa 
CAMPBELL, WaLtacre R. (A) 
treasurer, Ford Motor Co. of Canada, 
East Windsor, Ontario, Canada 
CuurcHILL, W. W. (A) superintendent 
of equipment, Washington Motor Coach 
System, 303 Central Terminal, Seattle, Wash 
CarTER S. (M) 
Copper & Brass Research Association, Room 


sta) S13-319 


chemist, 


president, 


Ltd., 


CoLe, engine assistant, 


1326, 25 Broadway, New York City 
CoveRLEY, Ropert Henry (FM) experi- 
mental production engineer, Rolls Royce, 
Ltd., Derby, England; (mail) Glenroy, 205 
Clarence Road. 
Covert, M. B. (M) president, Renu 


Holland, Mich 


Parts Corp., 


DonHaM, Epwarp F. (M) supervisor, 
motor equipment, Illinois Bell Telephone 
Co., 208 West Washington Street, Chicago 


(A) sales engineer, Ohio 
Ohio; 


Epwarps, C. J. 


Rubber Co., Willoughby, (mail) 525 
Fisher Building, Detroit. 

Evison, Samuet J. (A) salesman, Dole 
Valve Co., Chicago; (mail) 3-219 General 
Motors Building, Detroit. 

FREEMAN, Water R. (M) automotive 


engineer, Wagner Electric Corp., 6400 Plym- 


outh Avenue, St. Louis, Mo.; (mail) 831 
Westgate. 

Girrorp, WEARMAN Marston (A) gen 
eral sales manager, Aluminum Co. ot 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Oct. 10, 1934, and 
Nov. 10, 1934. 

The various grades of member- 
ship are indicated by: (M) Mem- 


ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 


Foreign Member. 


Road, 


Canada, Ltd., ‘Toronto 


3, Ontario, 


158 Sterling 
Canada. 


Hansen, Georce M. (J) mechanic, White 
Co., Buffalo, N. Y.; (mail) 1oo Highland 
Avenue. 

Harwoop, CHANNING | (M) manage! 


research, Russell Mfg. Co., Middletown. 
Conn. 

HasKELL, RaymMonp (M) industrial en 
gineer, Texas Co., 135 East 42nd Street, 
New York City. 

Hearty, Francis P. (A) technical service 
supervisor, Van Norman Machine Tool Co., 


Springfield, Mass 
Herzic, Atvin JoHn (M) chief metallur 
gist, Climax Molybdenum Co. of Michigan, 
15 East Bethune Detroit. 
Hissin, G. N. Avtosavod, 
American Village, 
Huanc, Prencuun (J) 
roger, 57 Schillerstr. 57, 


Avenue, 
(FM) Gorky, 
House 14, U.S.S.R. 
care ot H 
Berlin-Charlotten 


Two- 


burg, Germany. 

Kynocu, CHartes W. (M) research en 
gineer, Dodge Bros. Corp., Division Chrysler 
Motors, Detroit. 


Applications Received 


Apams, Austin ALLEN, airplane designer, 
Seversky Aircraft Co. 
ms: Ee 

Ayers, KENNETH A., 
Standard Oil Co. of 
Oregon. 


, Farmingdale, L. L., 


lubricating engineer, 
California, Portland, 


Barrop, ANKER Linp, body draftsman, 
Fisher Body Corp., Detroit. 

Bartow, Mayor Tuomas Morcan, chief 
engineer, Fairey Aviation Co. Ltd., Hayes, 
Middlesex, England. 

BEALE, STANLEY T., engineering instruc 
tor, Aeronautical University, Chicago. 


BIERLEIN, Carl 
ton Engine Corp., 


ANDREW, apprentice, Win 
Cleveland 


CLENDENEN, JOHN C., salesman, Stand 
ard Oil Co. of California, Seattle, Wash. 

CoyLE, JoseEpnH L., 22 Stonleigh Circle 
Watertown, Mass. 

Craic, Rosert S., 41 Roosevelt Road, 
Maplewood, N. J. 

DANNEMANN, Henry F., proprietor, High 
bridge Park Garage, New York City. 

Daus, JonHn P., Gunderman & Sons, 
Brooklyn, N. Y. 

Dursin, JouHn B., sales representative, 


General Motors Truck Co., New York City. 
Exuis, Ropert E., assistant manager, Avia- 
tion Department, Standard Oil Co. of New 
Jersey, New York City. 
ENGstrRoM, Cart, laboratory 
ed States Rubber Products Inc., Detroit. 
Fick, A. L. J. M., governmental supe: 
visor of public automotive transport, Wil 
helminapark, 16, Breda, Holland. 
Fraitinc, LeRoy Henry, test 
Packard Motor Car Co., Detroit. 
GEorGE, THOoMas CarI 
engineer, Naval 
delphia. 
KENNEDY, Maurice peKay ‘THOMPSON, 
student engineer, Chrysler Corp., Detroit. 


worker, Unit 


clerk 


, Junior aeronautical 


Aircraft Factory, Phila 





The applications for membership 
received between Oct. 15, 1934, 
and Nov. 15, 1934, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


Krown, G. W., 
Westinghouse 


commercial 
Lamp Co., 
KLAUSMEIER, PauL | 
Field, Dayton, Ohio. 
Ortro 
of aeronautics, Massachusett 
Technology, Cambridge, Mass 
KRAMER, C. RAYMOND, engineer, 
Vought Corp., East Hartford, 
KupDLIcH, DoNALpD, observer, Wright Aero 
Paterson, N J 
ALFRED S., 


draftsman, Wright 


KopPEN, CarRL, associate 


Institute of 


protesso! 
Chance 
Conn 


nautical Corp., 


LEONARD, 


service manager, 
Sterling Motors Corp., Los Angeles, Cal. 
Levine, Daniret M., engineer, Federal 
Engineering Co., Detroit 
LinpsAy, GEORGE Epwarp, sales enginee! 


Exide Batteries of Canada Ltd 


Ont., Canada. 


Liston, JOsEPH, assistant professor me 
chanical engineering, University of Okla 
homa, Norman, Okla 

McManwan, RayMonp GLEN, power prove! 


engineer, Cities Service Oil Co., 


Chicago 


Mitter, Ropert L., automotive §safet 
engineer, Aetna Insurance Co., New York 
City. 


Moore, JostaH C., Jr., 
sales, Gulf Refining Co., Philadelphia 


Morrison, Matcorm (¢ automotive en 


engineer, 
Bloomfield, N. J. 


Toronto, 


automotive division, 






(M) 
vineer, Dodge Bros. Corp., 
Motors, 12800 Oakland 
Park, Mich. 


Lams, Ernest P. assistant chief en 


Division Chrysle1 
Avenue, Highland 


LANE, JOHN Woopsury (J) auto engineer 
Standard Oil Co. of N. Y., Boston; (mail) 
12 North Gate Park, West Newton, Mas 

Lunpskow, Henry Perer (A) chiet en 
vineer, Peter Pirsch & Sons Co., Kenosha, 
Wis.: (mail) 2730 Washington Road. 

Morret, J. Donatp (A) sales manager, 
Paul G. Hoftman Co., Inc., 907 West Seventh 
Street, Los Angeles; (mail) 1135 Concha 
Street, Altadena, Cal 

MuELLeR, Orro (M) research engineer, 
Murray Corp. ot America, Frame Division, 
Ecorse, Mich. 

Murray, H. Austin (J) automotive en 
gineer, Texas Co., Statler Office Building, 
Boston; (mail) 145 Corey Street, West Rox 
bury, Mass. 

PLASSERAUD, RENE (FM) Messrs. Weis 
mann, Blum & Plasseraud, 84, rue d’Amst 
dam, Paris, France. 

PottieE, HucH H. (M) superintendent o 
maintenance, Colonial Coach Lines, Ltd., 
595 Little Sussex Street, Ottawa, Ontario, 
Canada. 

Rei, Howarp Epwarp (A) manager, 


Somerville Paper Boxes, Ltd., Walkerville 
Ontario, Canada; (mail) 176 Walker Road 

SmiTH, Harry Dorserr (A) manager 
\ro Equipment Corp., Room 502, 11 
Liberty Street, New York City 

SONKIN, JessE (A) office and advertising 
manager, Mott Haven Truck Parts, In 
329 Whitlock Ave., New York City: (mail 
215 West g2nd Street. 

Wuittep, Tuomas B., Jr. (SM) First 
Lieutenant, United States Army, Fifth Field 
Artillery, Madison Barracks, N. Y. 
eineer, Dairymen’s League Co-op Associa 
tion Inc., New York City. 

Mountyoy, Corypon H., president 
Mountjoy Parts Co., Houston, Texa 

OELSCHLAGER, W. R., general foreman 


International Harvester Co., Milwaukee, 


Wis. 

Pryron, J. A., president, American Geai 
and Parts Co. Ltd., San Francisco, Cal 

PivaRsKI, SAMUEL, detail draftsman 
Fisher Body, Detroit Division, Engineering 
Plant No. 27, Detroit 

Potrer, Raymonp I., ales enginee: 
Standard Oil Co. of Ohio Cleveland 

ReicuHarpt, Ortro A., foreman, Publi 
Service Coordinated Transport, Newark 
N. J. 

Rick, J. Brooxs, draftsman, Pacific Gre 
hound Lines, San Francisco, Cal 

Rosen, Haroip, senior partner, American 
Grease Stick Co., Muskegon, Mich 

SKtovsky, Max, chief engineer, Deere & 
Co., Moline, Ill. 

SNEED, RicHarp B., graduate laborator 
issistant, Mechanical Engineering School 
University of Oklahoma, Norman, Okla 

SrireGLitz, WiiiiaAM I., assistant to Mr 
Smith, Bruce Smith, Aeronautical Engineer 
Chicago. 

SUREAU, JOHN DEeELANy, general _ store 
keeper, Third Avenue Railway Co., New 
York City. 

SutTTon, Puitie G., general manager 
Emich Motors Corp., Oak Park, III 

TRAUTMAN, Water C., engineeering 
tudent, Bruce Smith, Chicago. 


Van SinpeN, Cart H., commercial sale 
manager, General Tire & Rubber Co., Akron 
Ohio. 

Wentz, Cuester L., lubrication sales en 


gineer, Penola Inc., Detroit 
WiLpHAGEN, F. G., national 
International Harvester Co., San 


fleet sales 
Francisco 


ZENGER, HERBERT, manager, Stevens & 
Rathkey Co., Portland, Ore. 

ZsuFFA, Lesuie F., cost accountant, United 
Parcel Service, New York City. 
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DONT GAMBLE 


WHERE SAFETY 


Too often the expression, ‘As good as the Air Brake’’, is taken seri- 
ously. True, we appreciate this subtle recognition of leadership but, 
it is well to remember that nothing short of genuine Bendix-Westing- 
house Automotive Air Control is capable of delivering genuine Air 


Brake performance. This fact alone is in no small way responsible for 


IS CONCERNED 


BENDIX 
WESTINGHOUSE 
lr 

DCONTROL 





the sweeping acceptance Bendix-Westinghouse Equipment has met 
in the modern motor transport field. Featured as standard, by the 
world’s foremost operators and manufacturers, Bendix-Westinghouse 
Control numbers among its most enthusiastic users those who have made 


their selection thru actual comparsion with contemporary equipment. 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY, PITTSBURGH, PA. 





% GENUINE BENDIX-WESTINGHOUSE CONTROL IS NOW AVAILABLE FOR LIGHTER VEHICLES AT A COST UNPRECEDENTED IN AIR BRAKE HISTORY 
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¢ 4 AK r te RO 0 - Notes and Reviews 
HESE items, which are prepared by the Research 


Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 




























AIRCRAFT 


An Aerodynamic Analysis of the Autogiro Rotor with a Com- 
parison Between Calculated and Experimental Results 


By John B. Wheatley. N.A.C.A. Report No. 487, 1934; 17 py 
with tables and charts. Price, 5 cents \-1 





The Effects of Full-Span and Partial-Span Split Flaps on the 
Aerodynamic Characteristics of a Tapered Wing 


By Carl J. Wenzinger. N.A.C.A. Technical Note No. 505, Septembe: 
1934: 6 pp., 9 hes \-1 






































Experimental Verification of Theodorsen’s Theoretical Jet- 
Boundary Correction Factors 


B George Van Schhiestett N.A.C.A Technical Not N , 
October, 1934: 26 pp., 22 figs \-1 
The Effects of Eaual-Pressure Fixed Slots on the Characteristics 
/ of a Clark Y Airfoil 
is Con B Albert Sherman and Thomas A. Harris N.A.C.A chica 
a Note. No. 507, October, 1934; 7 pp., 6 figs a) 


@ It’s a farcry from football to Lock Wash- te a 
ers, but the “All-American” guard employs Safety and Design in Airplane Construction 
thesame principle in blocking his opponent B 


as Shakeproof Lock Washers do in holding hyitt rig ;. ggg A oe 4 . Pog e ¥"4 Technic a Wiha 
a nut or screw absolutely tight. It’s the strut ied Wie Cele Mice dee, oe een iy Mi "er 
action of each twisted tooth as it bites into eo a eee oe eee : 

score ow beset ths 9 age dete A Simple Method of Calculating the Induced Velocity of a 
the nut. This positive locking principle is | Monoplane Wing 

an exclusive Shakeproof feature and is cer- By Itird Tani. Report No. 111 of the Aeronautical Research Institut 
tain to provide perfect protection for your Tokvo Imperial Universitv, August, 1924: 12 pp., with tab ind 
product against the chart \-1 





damaging action of 
vibration. Write today 


Send today for your free fae (enn tection a le 
copy of this complete for free testing samples 


; ; « ‘ . > 
Shakeproof Catalog. Ex- and see for yourself why 44 gaat By Daizo Nukiyama. Report No. 112 of the Aeronautical R 


Motion of Stretched String in a Turbulent Flow of Air 


plains thoroughly the Shakeproof should be y7E the 


Institute. Tokyo Imperial University, September, 1934; 24 » witl 
many advantages that 


Shakeproof offers—also @pplied under every Suniated teeth charts hg 


shows new patented nut and screw. that lock” 
Shakeproof products. 


/ 


The Fighting ‘‘Pterodactyl.”’ 


By C. M. Poulsen. Published in Fizght, September 6, 1934, Ol4 
\-1 
Cc ] 


oupled with a wide speed range, the latest Westland machine ha 
in exceptionall wide field of fire. According to the autho th IeW 
OC Was CY ompany machine handles well on the ground and maneuvers well tl 
7 Stipa Monoplane With Venture Fuselage 
Distributors of Shakeproof Products P P ° we 
Manufactured by Illinois Tool Works B Luigi Stipa s| ranslate d from Ru ista {eronaut d, Vo 1X No. 7 
. July, 1933. N.A.C.A. Technical Memorandum No. 753, September 
2507 N. Keeler Ave. Chicago, Ill. eceias  heie ae Tee “yee ! 
aD bl : ti 
AN ; LxXD Contribution to the Mutual Interference of Wing and Propeller | 
<* ‘ : 
ae : GAZ By C. Wieselsberger. Translated from Abhandlungen aus dem Aer 
Se kg ; : 
a dynamischen Institut an der Technischen Aachen, No. 13, 1933. 
——— s Tune 15. Type 20. Locking N.A.C.A. Technical Memorandum No. 754, September, 1934: 14 Pj 
External Countersunk Terminals 6 ngs. \-1 
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Linking Style with Performance 
in America’s Leading Cars 
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Tapered hg) — Roller 
TIMKEN ‘=’ BEARING 
EQUIPPED 


CROSSES INDICATE 
“TIMKEN BEARING EQUIPPED” 


0 
2 
z 
4 
a 


Make 


3 Front 
x * Wheels 
Rear 
Wheels 
* Pinion 
Steering 
Differ- 
ential 


Auburn .. 
Austin . 
Cadillac 
Chrysler 
Cunningham 
DeSoto .. 
Dodge . 
DuPont 
Ford 
Franklin 
Graham 
Hudson 
Hupmobile 
LaSalle 
Lincoln 
Marmon 


oe 
mx 
re ar 


ee 
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eM KM 
™ 
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* 
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Automobile styles may come and go, but good will 
based on a reputation for dependable performance, Nash .. 





safety and economy is the solid foundation of per- 
manent success. 


Te ae 


Pierce-Arrow 
Plymouth ...... x 


R ptiae ihe acecurs -. 
This reputation has been linked with Timken Bearings scameiiini ir _ 


in America's leading cars for more than 36 years. Stutz 


eK MM MM KM OM 
“x x 
MRM KM OK: 


“: 


Terraplane . 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO Willys ......... x. .X. 


TIMKEN ~’c’ BEARINGS 
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TITEFLE 
ALL-METAL 
FLEXIBLE 
TUBING 
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A TESTIMONIAL FROM ONE OF THE 
WORLD'S GREATEST FLYERS 


"'Titeflex Metal Hose Co., 
Newark, New Jersey 


Gentlemen: 


Attached is an order for Titeflex gasoline and oil lines. 
These lines are to be installed on my new Lockheed-Altair 
plane.—Thanks to Titeflex hose | experienced no gasoline 
and oil line breakage or leaks on the Southern Cross during 
my Trans-Pacific and Trans-Atlantic flights and the four 
years in which the lines and the ship have been in service 
since these flights took place. 


The perfect results | had with Titeflex tubing on my 
Southern Cross leave me no other choice but to use 
the same tubing material for gasoline and oil lines on 
my new plane. 

Yours very truly, 


(Signed) Sir Charles Kingford Smith." 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 
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TITEFLEX METAL HOSE CO. 
Newark New Jersey 
ERE I ARES SHR REE 
RE LE LITO LIRR ASE SESE OMS 
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CHASSIS PARTS 


L’Eclairage des Projecteurs d’Automobile 


Published in La Technique Automobile et Aérienne, Third Quart 
1934, P. 77. C-1 

This symposium on headlighting includes articles dealing with light 
distribution requirements; lamps molded with different patterns on the 
upper and lower sections for the suitable transmission of both driving 
and passing beam; lamps made of glass which absorbs ultraviolet, 
violet, indigo and blue light, transmitting the yellow, orange and red 
radiations; visual reactions following intense illumination of the eye 
and arguments in favor of the use of yellow light in headlighting. 


Why Springs Have Their “Set” Removed 


By Ferdinand Hintz. Published in Machinery, November, 1934, 
p. 164. [C-5 
In defining the term, “removing the set,” Mr. Hintz explains that 
it is done by giving the spring an initial deformation, after the spring 
has been hardened and tempered. The effect is to raise the elasti 
limit of the spring beyond the value before the set is removed 


ENGINES 


Interpretation of Exhaust Gas Analyses 


By S. H. Graft, G. W. Gleeson and W. H. Paul. Bulletin Serie 
No. 4. Published by the Engineering Experiment Station, Oregon State 
Agricultural College, Corvallis, Oregon, May, 1934; 49 pp. |E-1] 

A survey of the many recommendations contained in_ previous 
literature on this subject, the authors explain, makes it quite obvious 
that some of these have been made without the support of adequate 
test results; in other cases conclusions have been drawn or inferred 
when substantiating data were not presented; and in many instance: 
the experimental data are incomplete or simplified. 

The authors of the present bulletin have collected all available data, 
interpreting the correlations in the light of advanced practice as applied 
to gasoline or automotive engines, and indicating the practical signifi- 
cance of the results. The value of exhaust gas analyses is discussed 
and the applications of the information developed are pointed out 


Quill Bearings for Aircraft 


By H. D. Allee. Published in Aero Digest, November, 1934, p. 30. 
[E-1] 

Quill bearings, the author states, have the maximum carrying capacity 
possible for any given space and most of the 70 styles and sizes are 
made to fit specific requirements since the bearing is directly adaptable 
to locations in which an anti-friction bearing cannot be installed, or 
as a replacement for a bushing or plain bearing which will not carry 
its imposed load. These quill bearings are used mainly as loose rollers 
because in this manner they attain the maximum carrying capacity and 


occupy minimum space in the assembly in which they are used. 


Heat Transfer from Finned Metal Cylinders in an Air Stream 


By Arnold E. Biermann and Benjamin Pinkel. N.A.C.A. Report No. 
488, 1934; 22 pp., illustrated. Price, 10 cents. [E-1] 


Magnetic Pressure-Indicator for Internal-Combustion Engines 


By Tatuo Kobayasi. Report No. 109 of the Aeronautical Research 
Institute, Tokyo Imperial University, July, 1934; 35 pp. [E-1] 


Les Moteurs Diesel de Vehicules Automobiles 


By J. Liné. Published in La Technique Moderne, Oct. 1, 1934, P. 
o4( | I 


The extension of Diesel engine use on commercial chassis has been 
considerable, the author points out in this first of a series of articles 
on the status of the automotive Diesel engine. In his opinion, the efh- 
ciency of the Diesel engine would give it the advantage of economy 
in operation, even were the cost of gas oil to be equal to that of gas- 
oline. In the present article, he describes the Diesel engines at the Paris 
show, pointing out that practically all exhibitors equip at least some of 
their models with this type of power. In future articles he will give 
further details on the extent of Diesel engine use in France, Germany, 
England and Italy, and will point out the technical justification for 
such increased usage. 


(Continued on page 42) 
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BUNDYWELD 


tht Noe 
TUBING 


CLEAN.SMOOTH 





The reducing atmosphere employed in 
welding Bundyweld tubing completely 
deoxidizes the tube, producing a finished 
product with an absolutely clean, smooth 
scale-free, copper-coated surface both 
inside and out. 

















































Bundyweld Steel Tubing is rolled from 
strip steel which has been previously 
copper-coated on two sides, and is then 
Copper-Hydrogen-Electric-Welded into a 
solid structure. This copper coating gives 
Bundyweld Tubing very desirable corro- 
sion-resisting properties. Because of its 
ability to withstand vibration, its great 
strength, and recuperative properties, it 
has been proven superior for such installa- 
tions as gas, oil, brake, and vacuum lines. 
It has the strength of steel with sufficient 
ductility to permit easy fabrication. It 
may be heat-treated without injury. 


Both I. D. and O.D. are held to toler- 
ances of .003”. Uniformity of wall thick- 
ness is an outstanding feature. Bundyweld 
tubing is furnished in base sizes of ;°;", 
1g”, vs", %", %”, ’", and 5%” in various 
wall thicknesses. It can be redrawn to 
any odd size required. Furnished in 
lengths or completely fabricated, either 
with or without fittings. Send blue prints 
or samples for quotations. Complete in- 
formation upon request. 


FUBING CO. 
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MATERIAL 


Knocking Characteristics of Hydrocarbons—Determined from 
Compression Ratios at Which Individual Compounds Begin to 
Knock under Specified Conditions 


B Wheeler G. Lovell, John M. Campbe and ‘J \. Boyd. 
Published in) Industrial Engineering Chemistry October, 1934, 
Dp. TLOS G-tr| 

This pa presents data on the knocking characteristics of 103 
hydrocarbons, including parafin, naphthene, and aromatic compounds 
The measurements were made in the pure state and are expressed in 
terms of engine compression ratio at incipient knock under definite 
conditions of engine operation. Such critical compression ratios vary 

1 range of about fourteen ratios The authors state that the 
qualitatiy general correlations between knocking characterisucs and 
wlecular structure previous] found for such hydrocarbons when 
measured in dilut olutions hold in general, but there are some 
notable exceptions Phe rise from the fact that the compression 
ratio of a mixture of two compounds is not always directly proportional 
to concentration 


Results of Engine Tests Using Motor Oils Manufactured by Sol- 
vent and Ordinary Methods 


B Sidney Born 


ind Earl Harper. Published in The Oil and Ga 

Journal, November 1, 1934, p. 12. G-1] 
\ general comparison is made and the conclusions are reached that 
solvent oils are good or bad depending upon thé kind ot crude oil 
that is used in their manufacture and the particular solvent extraction 
process that is used. The authors contend that while it is unquestionably 
true that high-grade lubricating oils can be produced by solvent 
rrocesses from low grade or naphthenic crudes, the actual engine tests 
do not bear out the supposition that these lubricants so produced are 
uperior in actual service in an automobile engine to oils produced trom 


high-grade parafin base Mid-Continent crudes by the processe 


now 


Fuels and Lubricants for Internal Combustion Engines 


By Prof. P. S. Pamiutin. Published (in Russian) by the Gosmash- 
metisdat, Moscow and Leningrad, Russia, 1933; 272 pp., 46. figs., 
gS table [G-1] 

The twelve chapters of this book comprise lectures given to student 
f the Lomonosoff Institute during courses on the fuels and lubri 
cants of internal combustion engines by Prot. Pamutin. The means of 
winning of these fuels and lubricants from naphtha, coal and other 
bituminous substances are dealt with thoroughly and the qualities of 
lubricating and fuel oils and their uses in internal combustion engines 


ire treated 


The book is not intended for elementary 


reference since it assumes 
familiarity on the part of the reader with the fundamentals of 
chemistr but rather for the engineer and designer who wishes to 
acquire a deeper knowledge of the subject 


Accelerated Tests of Nickel and Chromium Plating on Steel 


By Paul W. (¢ Strausser, Abner Brenner, and William Blum. 
Published in the Journal of Research of the National Bureau of Stand 
rds, October, 19 4, p. 519 G t | 

Plated specimens similar to those used in atmospheric exposure 
tests were subjected to accelerated tests, especially by means of a salt 
spray and by intermittent immersion in a salt solution. The time 
required for the first appearance of slight rust in these tests was not 
consistent and had no direct relation to the protective value of the 
coatings. When the extent of rust at the end of a definite period, for 
example 100 hours, was recorded, the results were approximate] 
parallel to those of atmospheric exposure. The protective value of a 


metallic coating of this type depends principaliy upon its freedom from 
porosit The latter can be determined in a few minut by the 
rroxyl test 
1934 Supplement to Book of A.S.T.M. Standards 
2160 pp. Gel 


A.S.T.M. Standards on Petroleum Products and Lubricants 


D-2 and Lubricant 
340 pp G-! 


Prepared by Committee on Petroleum Product 


The Significance of Tests of Petroleum Products 
\ Report 


Lubricants. 


Prepared by Committee D-2 Petroleum Products 


70 


on and 
[G-! | 


available 


Pp. 
above 


b the Ame 


publications for the year 1934 have been made 
rican Society for Testing Materials, Philadelphia, Pa 


(Continued on page 44) 
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WHAT CONSTITUTES 
DEPENDABLE SMOOTH KEY ACTION? 


Maximum spring pressure allow- All tumbler chambers line reamed 
All mechanism above key --- 

able for easy key entrance 

Allows free drainage of moisture 


thru clear keyway 
Proper relation between 


key and tumbler angles 


Ball end on tumblers insures 


minimum friction and long life 


Lifting pressure of keyclose 
to ¢ of tumbler reduces side ~ 


wall pressure to a minimum 


Unlocked 
All: friction surfaces reduced to a 


Key always enters 
minimum. No lubrication necessary. 


this position 


ALL parts machined from solid bar brass and bronze --- NO CORROSION PROBLEM 





The Refinement of Each Detail Is Responsible 
for the Smooth Key Action of Hurd Pin Tumbler 


Locking Cylinders 


Hmmm HURD LOCK CO. samen 


DETROIT AND ALMONT, MICH. 











S.A.E. JOURNAL Decembex, 1934 


NOTES AND REVIEWS 


Continued 


SAVE COST & 


Tests Show Merits of Butane as an Internal Combustion Engine 


Fuel 


By C. J. Vogt. Published in Automotive Industries, Sept. 22, 1934, 

p. 345. G-1 

Protessor Vogt of the University ot California concludes from his 

tests that if the higher compression ratios permissible with butane are 
employed, engine performance will be improved. Although thermal 


efficiency is less than with gasoline, this is offset by the lower cost of 
butane and by the fact that lighter oils may be used, thus reducing 
friction horsepower. He points out that no change in spark timing 1s 


necessary; slightly leaner mixtures than with gasoline should be used 
for best results; and with proper precautions, butane is as safe as other 
petroleum fuels and the carbon monoxide hazard is not as great 


¢7 * j L L é Determination of Lead Soap in Oils and Greases 


By Harry Levin. Published in Industrial and Enginecring Chemistry, 
Analytical Edition, Sept. 15, 1934, p. 333. |G-1 


It is frequently necessary during the examination of greases, cat 
oils, extreme pressure lubricants, and so forth, to determine the amount 
of lead soap present. Various methods have been published for this 


determination, but the author contends that most of them are inaccurate, 
dificult or tedious. The methods generally involve the determination ot 
the combined lead present, from which, by suitable factors, the per- 
centage of lead soap is calculated. 

































The more common methods for the determination of combined 
lead are outlined and the procedure, which has been developed in the 
author's laboratory, and which he states has proved universally satisfac 
tory even in the hands of comparatively inexperienced operators, is 
described 










Measurement of Quality in Rubber Goods by Physical Tests 


By Arthur W. Carpenter. Published in Industrial and Engineering 
Chemistry, Sept. 15, 1934, Pp. 301. [G-1]| 











































Physical tests of rubber products may be classed in two groups—those 
which measure fundamental physical properties and those which deter- 
mine service value. Performance tests of the latter class present many 
difficulties in their proper design and in the interpretation and correla- 
tion of the results. Often the value of a performance test is Jost 
because of careless and incomplete mechanical analysis of the factors 
involved in the test and in the service of the article. Some of these 
factors are discussed and a number of performance tests are described. 
Data are presented showing the effect of the dual plastic and elastic 
nature of vulcanized rubber on the testing of indentation hardness. A 
time study is given of actual rate of stretching dumb-bell specimens in 
standard tensile testing. 





The article is of special interest in connection with the testing of tires. 


The Weathering of Aluminum Alloy Sheet Materials Used in 


Aircraft 
By Willard Mutchler. N.A.C.A. Report No. 490, 1934; 35 pp. 
illustrated. Price, 15 cents. G-1] 


Why do manufacturers of many of the nation's 


fastest selling cars use Globe Grille Service? The Behavior Under Shearing Stress of Duralumin Strip With 
9g ; Round, Flanged Holes 


We have facts to prove that Globe Grille sy Karl Schiissler. Translated from Luftfahrtforschung, Vol. II, No. 


. . ‘ . > Augus 934: Verlag vo Idenbourg, Miinchen und Berlin. 
Service is unsurpassed for quick action, thor 3, August 18, 1934; Verlag von R. Oldenbourg, 
urp d quick action, tho ough N.A.C.A. Technical Memorandum No. 756, October, 1934; 22 pp., 
cooperation and rock-bottom economy. t table, 20 figs. [G-1] 
Particulars furnished promptly upon request. Steels for Die-Casting Dies 
. 7 ° op . . 4 " oO ub hed n ron ctol 934, p 22 
Globe Grilles will be exhibited at the S. A. E Te cae ee a oe She ee ee 
Engineering Display, Jan. 14 through Jan. 18, 1935 , it 
t the Hotel Book-Cadillac, D it, Mich The author lists characteristics necessary in die steels and indicates 
« e store OOR@ UAE; etrost, Mich. how the various available steels satisfy the requirements. Methods of i 
testing die steels to fit the particular application are suggested. Proposed 
THE GLOBE MACHINE AND STAMPING COMPANY new alloys and their properties are mentioned. 
1200-1250 West 76th Street @© Cleveland, Ohio | 


MISCELLANEOUS 


Die Castings—Their Design, Composition, Application, Speci- 
fication, Testing and Finishing 


By Herbert Chase. Published by John Wiley & Sons, Inc., New 
York and London, 1934; 264 pp., illustrated. [H-1] 


The author, who has been an active member of the Society for 
twenty-five years and therefore needs no introduction, states as his aim 
in the writing of this book to supply to engineers, product designers, 


(Concluded on page 46) 
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” @ Rugged .. . Dependable . . . Economical — these are 
of the keywords of Hercules’ success. Today Hercules Diesel 
Engines, like all Hercules Engines, are carrying on this 
tradition faithfully by delivering reliable, economical power. , 
New HERCULES MOTORS CORPORATION, CANTON, OHIO, U. S. A. 


hee MANUFACTURERS OF HEAVY-DUTY INTERNAL COMBUSTION ENGINES AND POWER UNITS 


= FROM 6 TO 200 HORSEPOWER 
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Concluded 


executives, students and others engaged or interested in the metal- 
working arts with the latest and best information available on die 
astuing 


lo this end, Mr. Chase has (a) presented material from which readers 
in form a better mental picture than they may have already of the 


ymmercial and technical possibilities of die castings; (b) set forth the 





| characteristics of the various alloys suitable for die castings; (c) com- 
uch information as is needed for the intelligent design of die 
isting d) prepared facts useful in the specification, inspection and 
tests of dic castings; and (e) furnished an outline of the types ot 


Fo r Smoother finishes available for die castings, including useful particulars on the 


reparation of such castings for finishing and on the methods used in 


he finishing processes 


The book treats of the product rather than of the process and is 


. 
u i ete r De rfo rm a Nn ce addressed to users rather than to producers of die casting 


Nouvelles Méthodes de Mesures Mécaniques: Indicateurs de Pres- 
sions Moyennes, Torsiographes et Accelérographes 


By Andre Labarthe. Published in Journal de la Société des Ingénieurs 
de l’' Automobile, August-October, 1934, p. 2829. | H-1 


The author, who had previously developed a photo-cathode mano- 
graph, has applied the principles there involved in the design of othe 
instruments here described. These are two integrating manographs, 
one giving by direct reading the mean ordinate of the pressure-time 
diagram, the other the mean indicated pressure; torsiographs measuring 
instantaneous and mean torsion and a recording accelerometer. 

\ brief resumé is given of the theory of such instruments and of 
previous type developed. 


The Selection and Replacement of Manufacturing Equipment 


By Paul T. Norton, Jr. Bulletin Vol. XXVIII, No. 11 (Part J). 
Published by the Virginia Polytechnic Institute, Blacksburg, Va., Sep- 


tember, 19343 35 pp. | H-5] 


The author points out that machine replacements almost invariably 
I 1 charge | less tl epl | | 
increase fixed charges, and unless the replacement study is made Col 


rectly, the increase in fixed charges may more than offset any decrease 
In Operating expenses 


mR R Ow N-LIPE The real problem, then, is to determine just which machines can 


most profitably be replaced at any given time. This problem can be 
solved only by means of carefully prepared and basically sound replace- 
GROUND TOOTH ment studies, Professor Norton contends, and sets forth in this bulletin 
an outline of a method for making such studies and illustrations of its 


HELICAL GEARS use through actual examples. 


Tolerances in Automotive Production 





By P. M. Heldt. Published in Automotive Industries, October 20, 


1934, p. 467. { H-5] 
These superior gears insure quiet operation , A summary of a comprehe nsive survey of tolerances in current 
merican passenger cars, With general conciusions as to trends 


for bus and truck transmissions. Improved MOTOR-TRUCK 


sliding clutches effect easier shifting. Les Vehicules Industriels et Commerciaux 


By Jean Prévot. Published in La Technique Moderne, Oct. 1, 1934, 
Patented main shaft keeps gears always in| ». “49. K-1 


\ wide range of sizes and forms is one of the chief characteristics 


mesh, with clutch engagement ie a Spicer of motor-truck development noted. Only large-scale producers are able 


to manufacture the great diversity in types required, and for this reason 


] 
small 


1 ° . builders are dropping out at a more rapid rate than in the pas 
equipment is standard on all leading makes | senzer-car ficld. Besides suitability, cconomy both in fuel consumpt 


ci sides suitability, economy both in fuel consumption 
and maintenance costs is a goal of current motor-truck design. In 
° e ; ; : ; ge 
— this article are reviewed the general feature dD which these two aims 
of buses and trucks—convincing proof of | ths arts So ee : 
are achieved, and a second article will set forth details of the latest 


: + ° ° models of French manufacturers 
Spicer quality and service ... Write for wre 
PASSENGER CAR 


Tendances et Progres de la Construction 1935 


descriptive literature. 


By Andre Caputo. Published in Omnia, October, 1934, p. 17: L-1] 
\ magnificent exhibition, distinguished by novelties and technical 


triumphs, is the author's characterization of the 1935 Paris Salon In 


his opinion, the feature of most intrinsic and permanent importance is 
Cel the developments in transmission Independent front wheel suspen 
ion is establishing itself by virtue of its contribution to the solution 


ot the steering problem Streamlining ha advanced from a fad of 
MANUFACTURING CORPORATION body design to a means for achieving greater | 


economy and speed in 


TOLEDO, OHIO automobile operation. Important also are said to be the expedient: 


for achieving real riding comfort and silence 





BROWN-LIPE SALISBURY SPICER PARISH As usual, in this show number of Omnia, the new models are de 
CLUTCHES and FRONT and REAR UNIVERSAL FRAMES scribed and summaries made of the progre achieved in various fea 


TRANSMISSIONS AXLES JOINTS READING, PA. tures of car desig 








